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Coins of the Muhammadan , Kings of Oujar&t.~By E. E. Oliver, Esq 

(With 3 Plates.) 

Looking over a large number of coins belonging to Mr. Furdooni e 
an enthusiastic numismatist of Bombay-in which Presidency he had 
exceptional opportunities for collecting the coins of the old Muhamma- 
nan dynasty of Gujarat— I find a good number that do not appear in tho' 
British Museum Catalogue, nor in the list given by Thomas, and that 
so far aa I am aware, have not yet been described. Supplemented with 
some from my own cabinet, I hare filled two or three plates, which may 
be interesting in continuation of those described by Mr. Poole from the ' 
National Collection. 

" v 1 * i8 unnecessary to attempt any sketch of the dynasty, that for 

over a century and a half, ruled the destinies of Gujamt. One of the 
principal .of those Muhammadan States that sprung from tho ruins of 
Muhammad ibn Tughlaq’s declining empire ; and maintained more or 
less of Splendour and of power, till they were once again reduced to 
provinces of Dehli by Akbar. A useful general outline of the leading 

events is given in Mr. Stanley Lane Poole’s introduction to the volume 

in the British Museum series.above referred to, treating of the minor 
Muhammadan States; and the. late Sir Edward Clive Bayley in his 
volumo on thd history of Gujarat, has brought together the more inter 
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estirg particulars as told by the native hfstor^aftis in the Mirdt-i-Ahmadi 
and the Mirdt-i- Sikandari. * * 

In both, however, there is a little blank between the assassination of 
Mahmtid III.,, and the final incorporation of the State into the Mughal 
Empire. This is a period regarding which most historians are silent ; 
probably for the very excellent reasons, that there are no very accurate 
materials, and the accounts of native writers are somewhat conflicting, 
while it is perfectly accurate and more easy to sum up the whole, as 
being “ thirty years of anarchy.*’ 

Briefly, the outline of those thirty years of anarchy is somewhat 
as follows : Mahmud III was murdered by a slave named Burhan in 
Mahmud&bad, on the 12th Rabi’ti-l-awwal, 961 H. (the eve of the 13th 
according to the Mirat-i- Sikandari), which slave in addition entrapped 
and killed some twelve of the chief Gujardt nobles. Among those saga- 
cious enough not to fall into Burhan’s trap was one rtimad Khan. 
Originally a Hindu servant, this rtimad, whose name may be taken to 
signify “ trusted,” had risen under Mahmud to d most confidential posi- 
tion. His master even allowed him to enter the harem, and had put 
him in charge of the women. He had been made an Amir, and is spoken 
of as “ prime minister.” The morning after the murder, 1’timad 
collected a few followers, killed Burhdn, managed to pacify the city and 
restore order. It was to him that the court of Mahmudabad instinctively 
looked, to act as regent and to set about finding a successor to the 
throne. There ‘seems little doubt, however, that whoever might be the 
nominal successor* I’tim&d determined to retain the substance of power 
in his own hands ; and for the whole thirty years he was really the “king- 
maker ” in the back-ground. 

The accounts as to the actual arrangements made by him vary some- 
what. According to the Ain-i-Akbari, he raised Raziu-l-Mulk, “ a son 
of Sultan Ahmad, the founder of Abmadabad,” to the throne. But 
Sultan Ahmad the first died in 846 H., 115 years before; and Razi is 
spoken of as “ very young ! ” The more probable version is given in the 
Mirat-i- Sikandari, the author of which, Sikandari ibn Muhammad, was 
bom in 961 H. ; and relates that the nobles having concerted to- 
gether, asked I’tim&d Khan, who was acquainted with the Sul$&n*s do- 
mestic affairs, whether the Sultdn had left any son, or if any of the 
Sult.&n’s wives were expecting a child : if so, they would wait till the 
child’s birth before deciding on any arrangements regarding’the king- 
dom. I’timad said no ; the Sultan had not left any son, nor wore any 
of his wives expecting a child. As he was well acquainted with the 
Sultan’s affairs, and denied the possibility of any direct heir, they then 
asked him if there .was any relative of the late Sulfcdn who was fit to 
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succeed to the throne, whojn tjiey might select. I’tim&d Kh&n replied 
that there was a relative of the Saltan at Aljmaddbad, whose name was 
Ahmad Efean j they might send (or him. Accordingly they sent Amir 
Baziu-l-mulk to fetch the boy. When Razi came to Ahmad Khan's 
house, the boy was standing at a grain-dealer’s shop close by his own door, 
and was bringing away in the skirt of his dress some grain which Jie 
had bought for his pigeons. Raziu-l-mulk recognised him, got out^ of 
the cart, carried « him off, and plading him in it, turned it round, and 
drove off, with very fast horses, to Mahmtidabad. The Khan’s nurse 
wept, .and made a disturbance, saying : “ What is this ? Where are you 
going to tako him P” Raziu-l-Mulk called out : “ [ am going to take him 
to a place where all the world will to-morrow' crowd round his house, 
and where he will not find one friend.” * 

^ The Amir’s prophecy proved true. The boy king’s career was a 
short and a Bad one. He was placed on the throne on the 15th Rabi'u-l- 
awwal 961 H. as Ahmad II. ; the affairs of state meanwhile remaining 
entirely in I’timad’s hands. On the coins he calls himself “ Qutbu-d-din, 
the son of Mahmiid,” titles also adopted by the succeeding puppet. Five 
years later Ahmad is described as flying from his capital for refuge with 
one of his courtiers, but as brought back defeated. On another occasion 
he tried other means to get rid of his powerful minister, when the latter, 
beginning to feel insecure, decided to get rid of the king. One account 
says l’timad killed him, another that Ahmad was found murdered out- 
side the Palace walls on the 5th Sha’ban 968 H. 

Having got rid of Ahmad, I’timad now raised a child named Nathu 
to the throne, “ who did not belong to the line of kings,” but who he 
swore was a son of Mahmud’s. The mother, when pregnant, had been 
handed over to him to make her miscarry, but, the child being five months 
old, he had not carried out the order. The nobles had to swallow this 
new variety of the story, and Nathu was placed on the throne as 
Muzaffar III. ; 

It was the old story of a nominal king under a powerful minister, 
who was the real head of the Government, and who,. though several of the 
Amirs h^d secured portions of the country and declined to recognise 
his authority, had become practically independent. In the account of 
the divisions and revenues of Gujarat, given in the Mirat-i-Ahmadi , 
I’timad’s establishment and income is shown in 979 H. as all but equal 
to the nominal kings ; ho having 9,000 horse and 30 lerors of “ tank- 
chahs,' 9 against ^uzaffar’s 10,000 horse and 33 b'ors of tankchahs ; the 
remainder of a total of 30,000 horse and 90 krors of tankchahs 9 being 
divided amongst some half dozen nobles. The result was incessant 
feuds. In 980 Akbar was invited by I’tim&d to. occupy Gujarat, and 
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tooV possession of the capital on the l^th J-t&jab of that year. From 
then both the miuister and king figure frequently in the accounts of 
campaigns under both Akbar and his generals. I'timgd and other 
Gujarat nobles proclaimed Akbar’s accession from the pulpits of the 
mosques, and struck coin in his name, for which loyalty Baroda, Cham- 
pinir, and Surat, were given to the former' as tuyul , but subsequently 
hejfell into disgrace and was made a prisoner. In 982 H. he had been 
released and was in charge of the imperial jewels. Two years after he 
went to Makkali, and on his return obtained Patan as a jdgir. In 990 H. 
he was put in charge of Gujarat as governor, in succession to Shihabu- 
d-din, but the latter’s forces rebelled, and went over to Muzaffar, who 
in rtimad’s ^absence took Ahmadabad, and set up as ruler again in 
99 L H. Shortly after l’timad went to Patan, where he died in 995 H. 

Muzaffar abdicated in favour of Akbar in 980 H., when he was in 
the first instance sent to Agra, but subsequently remanded to close 
confinement. Some nine years after he escaped, and returning to Guja- 
.rdt, collected a respectable force, defeated and slew Akbar’s general 
Qutbu-d-dm Khan, and reascended the throne 991 H. (1583 A. D.). 
Akbar then deputed Mirza Khan Khanan, the son of Bairdm, to retake 
Gujarat. Muzaffar was dofeatod the same year in a couple of pitched 
battles, and fled to Junagarh in Kattywdr. e There he was pursued by 
another of Akbar’s generals Mirza Khdn-i-'A’zam, who hunted him 
down and captured him in Kachh in 999 H. No sooner was Muzaffar 
handed over to the Mirza than he asked permission to retire for a minute, 
and took the opportunity to cut his throat with a razor. With him 
terminated the dynasty of the- Muhammadan kings of Gujarat, the 
kingdom then becoming a province of Dehli. The coin No. XXXI is 
especially interesting as having been struck during the year in which, 
for a brief period, Muzaffar managed to re-establish himself in Gujarat. 

In the British Museum Catalogue there is a coin of 963, ascribed 
:to Muhammad, a pretender, and No. XXVIII of the series now published 
would seem to have somewhat similar titles and dates and also claim to be 
struck by a son of Mahmud, viz. on the Rev. Qufbu-d-din Muhammad Shah, 
(bin) as-Sultan x 63, and on the Obv. Ndsiru-d-dunya^wa-d-din Abu-l- 
Fatk Mahmud Shah. On the other hand it is very similar in character 
to No. IX of Mahmdd Shdh I., the son of Muhammad, and the reading 
might be reversed, x being 8 instead of 9, but Muhammad I. called 
himself Ohyasu-d-dm and not Qutbu-d-dm I have not been able to trace 
any historical reference to the^so-called “ Pretender.” 

In order to facilitate comparison of dates, descent, or contemporary 
rulers, I add a genealogical tree of the Gujardt kings, and a table shew- 
ing the contemporary rules in Malwd, Jaunpur, Kandaish, the Dekkan 
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and Dehli, taken from Poole’s wery handy graphic scheme of the Mu- 
hammadan dynasties of India. 


(See Plates I— III.) 

Of Ahmad Sh&h 1. I noticed in* Mr. Furdobnjee’a collection similar 
coins to the British Museum No. 408, but with the mint Ahma- 
d&bad for the years 832, 6, 842, 3*, and similar to No. 411 also with 
mint Ahmadabdd, years 830-1-7. Of Ghiydsu-d-din Muhammad Karfm 
Shah the Museum list gives no dated specimens." Thomas records 849, 
TB50 and (?) 856. The three now figured read* 852, 3 and 5, the last 
named having the same inscription as in Thomas. The Museum cata- 
logues no silver representative of Mahmud Shdh Btgara , the famous 
Sultdn of the moustachios. Thomas refers to three, of 891, 903 and 911. 
Neither give any mints: in fact, with one doubtful exception, none of. 
the Gujarat series in the Museum catalogue are minted. In the list now 
given are silver coins of 864-7 (8)70, 909 ; Ahmadabdd, 900, 903, and 911. 
In some cases the date is in words. The Museum list has two gold coins 
of Muzaffar Shdh II. Thojnas’s copper coins are dated 922-3-4 and 
8. The one now figured is dated 929. Two others have no name but 
may perhaps be put down to him (?), Ahmadnagar (9)17 and 922. 

The inscription on No. *!XVIII of Bahddur Shah Appears to agree 
with No. 427 of the Museum, but I note the years 938 and 939. 
Mahmud Shah III. bin Latif is unrepresented in the Museum cata- 
logue. Thomas gives the years 946, 7 and 9. Among these now figured 
are the years 945,7 and 960. The suppositious king Ahmad II. is 
represented in the Museum catalogue by one copper coin ; Thomas gives 
the dates 961 — 8. In the present list are the dates 961, in silver, x x 2, 
963 and 8. Muzaffar Shah III. in the Museum and in Thomas is’^ 
represented by the dates 969, 971-7-8-9 and 930: The present list adds 
991. 

It is also worth while adding that among Mr. Furdoonjee’s dated 
Bahmani coins, I notice, Ahmad Sh&h I. like the Museum No. 454, the 
years, 836 and 838. Like tho Museum No. 461, the years 843-5-6, 850-2-6. 
Like No. 467, the years 839, 842-3 and 850. Muhammad Shah II. like 
No. 474, the years 863, 877 and 875, and a fine silver coin of (?) Aljsan- 
&bad of x 77 figured in the present list*as No. XXXIV. A coin of 
his, figured as No. XXXV, also appears a novelty. 


* The above dates are all A. H. 
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.... 
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Khw6jah i 
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.... 
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Na?rat. 
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Mugalfar J. 

r .... 

.... 

1 

Ghivfou-d- 

dm. 
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# The above dates arc all A. II. 
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A. H. 

Gujarat. 

Mdlwa. 

Jaunpur. 

Kandaish 

Dekkan. 

Dehli. 

943 

Muhammad 



• • • • 

‘ 

• • * • 


Faruqi. 






944 

Mahmud III. 



• Ml 


«... 

946 

• • . . 



... r . 


Sher Shah. 

962 

• • • • 


. 



Islam Sh&b. 

930 

• • » • 





'Adil Sh&h. 

961 

Ahmad II. 



• . . • 


Ibrahim Sur. 

962 



• • » • 


Hum&yun, 

963 

..... i 



• • • • 


Akbar. 

969 

Muzaffar III. 



.... 


• ** .. 

974 



] 

Muham- 
mad II. 



980 

Becomes a 



.... 


• • • « 


province of 
Dehli. 







Ohiasu-d-din Muhammad Karim Shah. 

I. M *65 64 grains. No mint. 855 H. 

* 

y || lvS*)| • Add II || fclw tx**** g## 

Compare Thomas, page 353. 


II. JR *70 140 grains. 

UxJ|£,hi || 

ii 


8(5) 2 H. 
■' * [«] r 


III. JR *65 72 grains. 

yjjJlj || Ui<J| 


853 H. 

Ad || »*-» r *•** II o'AJ*. 


Mahmdd Shah I. 




IV. M -80 165 grains : (?) Ahmad&bad. 911 H. 
l| jjicjll || ^IbWi In square dj*** || «U» *U 

&*J\j Ui*>J | jJi || <>*** 




margin , , j+c&Jd 


111 


V. At -65 88 grains. 

The same as No. IV, but without margin. 

* 

VI. JR -70 87 grains. Alimaddbad. * 900 H. 

Obv. same as No. 1Y. l u lozenge dj+as' 0 

margin ob| , f 

^ [ &Ui!a.^c J 
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VII. .51 *70 85 grains. 

Obv* same as No. IV. 


VIII. M *70 88 grains. 

Obv. as No. IV, with 909 S* 

Ditto. JR *50 42 grains. 

• IX. -51 *70 146 grains. 


X. ill ‘70 173 grains. 
Obv. as No. IX. 


XI. JE ’85 250 grains. 

»yUJ| II US>\. 

is .. 1 ... 3 y • II 

-t 

XII. M *85 245 grains. 
... -*)< [*^1] I/**} ^iy* 3 .. \ 

(S »•• •• II 

XIII. 53 *75 160 grains. 

ll ...y^* ... ii ...y* 3 - 

XIV. M -65 140 grains. 

|| . JaeJ/l W IU~> 

[ ] II 


A^mad£b4d. 903 H. • 

In lozenge *U || 

margin ^ [y > . . y°] 
% .r£ djiuUjjjfi ] tty 

909 H. 

Rev., variety of No. IV. 

No date or mint Mr. Furdoonjee. 

Np mint. [8] 64, [8]67 H. Ditto. 

\[ *IA || 

[a] 

No mint. (8) 70 H. Ditto. 

In circle || 

margin Ui Ui ^ M 

Ditto. 

| || 


..** II II 


• . & ^ || . . A 

• .. [ ] || 

[ U&LJf ] || »U ^*-0 || £*)];*. 


Muzaffar Sh&h II. 


XV. M *70 169 grains. 

II m II ...j^ ...♦* 

• 

•XVI. M -75 160 grains. 
***•» U’rllj^V’ 


929 H. Mr. Furdoonjee 
|| || ^IkJUi 

2 (Lm j&Jqa 

922 H. 

• • •••*11 • • 


Doubtful coins. 
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*XVII. M *65 143 grains, (?) Ahniadnkgar (9)17 H. 

[ 9 J iv || WjjtAif* 

0 • II 

Bahadur Shdh. 

• XVIII. M -75 175, grains. 

939 H. 


II ui II || w'lsM 


bI& 

Compare Nq. 427, British Museum Catalogue. 

• « 

Mahmud Shdh III, 

XIX. -E *80 180 grains. 

Mr. Furdoonjee. 

.. tyt 

[ ■>*** ] || . .• U *(A [ ^ylUJl ] 

• ^ Ml II 

ii .. 

XX. iE ’70 142 grains. 

Ditto. 

11*1 «*•% II V+* y*... 

^UaLJf || t-A*hJ || ^ 

XXL M *80 159 grains. 

945 H. Ditto. 

yl || j hioJfu-Jai .... 

1 || »U|| w UxJ| 


vidal ^ 

XXII. M *70 137 grains. 

960 H. Ditto. 

... . . II ... *♦*.. & ..y- .. 

ty** || »IA || JUU .. 

^dJt j UjjJ || 

in 

XXIII. M 55 69 grains. 



ui sy**** II || e,UJ-J| 

.. .. i\ ..i.. ..■>» 

dAI 

XXIV. M *55 71 grains. 

957 H. 

... II 1 * V 11 UW. 

|| isU 

Aljmad Shah 11. 

XXY. *85 164 grains. 

961 H. 

|| dUb 

In dpublo <H* || ,U || ^ILJUfl 

Alxs II j UwJi || 

•lozenge ^ «x^| j <j »j j 

# Doubtful coins. 
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XXVI. M-5& 73 groin*. 

968 H. Mr. Furdoonjee. 

^ I* 1! • i • — .iiiii m 

. • .. II ... -*• » l « II W^... 

....HI wW'j 

... ***^ ul 

XXVII. M -70 140 grains. 

**2. *63. Ditto. 

... II e^yi^-l II , 

..... <^ a -l lif^l 3 II ...<^1—4* 

r .. 

* «,WL..| 

Muhammad Shah (?) Pretender. 

XXVIII. Jl-70 144 grains. 

*63. Bitto. 

^isil y) . || j 

. || |U || ^ .„] 

» l ... <>>...** II 

* ir 

Compare copper coins 437 — 9 in B. M. Catalogue. 

m Muzaffar Shah III. 



XXIXm j 5V60 73 grains. 

’ 978 


Hji^onU || »U 1VA || Jt 


$txjw 

XXX. JR- 70 73 grains. 

97 *. 

Obv. Inscription as No. XXIX. 

* • 

II 


• TOKI9T 

JR *50 36 grains. 

Ditto. Mr. Furdoonjee. 

XXXI. JR- 85 175 grains. 

991 H. Ditto. 

In square *** /0 || 

In square [| ^ 

•Vi Jr*j II 

^\kU ^ | || *U 

margin || ...^1 

margin || || 

V 1 *... w l ... •*<-.. II 

Jaso ojl 

• •• • • '### 

XXXII. M -75 179 grains. 

977 H. 

cH^I J II ^*<^1 

|| ^yy 

Muhammad Shdh II., Bahmani, [doonjee. 

XXXIII. JR -96 166 grains. 

(?)AIjsan4bdd. x77. Mr. Fur- 

-..11 [^0 ,..^t 

In square • || # 


• • • ^ ^ e/bl-Jl || • • 9 


margin #M yv ||[| f M# *t] 
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Mahmud Sh&h XI., ♦Babanani. 

XXXIY. M * * 70 146 grains. 

n i ii ...,*** i 


Ruins and Antiquities of Rampal* — By Asutosh Gupta, Esq., C. S. 

Unlike* Upper India, studded with monuments of ancient history, 
the Delta of the Ganges presents few places of interest to the antiquarian. 
Lower Bengal is generally as devoid of picturesque scenery as of objects 
of antiquarian interest. We have all heard of Saptagrama and Suvarna- 
kdragrama and their once flourishing commerce with the West^but what 
remains to show their ancient greatness ? No Colossus, no Forum, not 
even a Hindu temple. Still there are a fetf places here and there, such 
as Gaur and Nadiyd, which cannot fail to be of interest to the diligent 
antiquarian or the student of histoiy, and Rampal is one of them. It 
is not so widely known as it deserves to be. It is now a straggling 
hamlet, situated approximately in Lat. 23° 38' and Long. 90° 32' 10", 
being about four miles to the west of Aiunshigan], the head-quarters 
of the subdivision of that name in the district of Dacca (Dhakd), corres- 
ponding with the old fiscal division of Vikrampur. It was the seat of the 
old Sen kings of Bengal, and notably of Ballal Sen, whose name has 
been handed down to posterity as the founder of Kulinism in Bengal. 

Such is the case with Rampal and the dynasty that reigned 
here. The ruins, as the sequel will show, are not so important and 
.interesting as in Gaur and a few other places in Bengal. But there 
is abundant evidence to show that Rampdl was once a royal city. The 
large RdmpAl Dighi or the artificial lake of Rampdl, the huge mound, 
to which tradition points as the Bdri or the palace of Ball&l Sen, the 
very broad roads and the existence of innumerable bricks which can 
be found buried under the earth wherever you dig in R&mpal and 
its environs, are unraistakeable indications of a ruined city of palaces. 
Old bricks of small size were found in such abundance in and around 
Rdmpdl, that they were carried in vast quantities to ‘Dacca for build- 

* [Compare with this paper General Sir A. Cunningham’s account of the same 

sites and legends, in his Archeological Survey Reports , vol. XV, pp. 132 — 135. The 

two accounts differ in some minor details. Ed.] 
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ing purposes. Such is still the case with Gau?. Many stone Biols 
of Hindti gods and goddesses tave been found buried under the earth. 
There is a huge stone idol of Vishnu near the temple of Siva in AtparA, 
about a mile west of RAmpAl, and I have seen many smaller idols col- 
lected by a Vaishnava in 'AbdullAhpur. 

RAmpAl appears to have been j>he only seat of the Sen kings dp 
to the death of BallAl Sen, bi^t the % later kings of the dynasty lifed 
at SuvarnakaragrAma, Gauy and Nadiya. SuvarnakaragrAma, locally 
oalled ShonArgAon, is also in the district of Dacca, being. about four 
miles from the existing Bandar of Baidya Bazar on the river* MeghnA. 
Lachhman Sen, son of Ballal Sen, generally .lived at Gaup, which, 
according to the Muhammadan historians, he greatly embellished, and 
called after his name Lakhnauti or Lakshmanavati. Nadiya was the 
seat of the last Sen king of Bengal, when the Muhammadans conquered 
the country. It was in his time that Rampal attained the highest 
pinnacle of its glory. TJhe principal works, the ruins of which still exist 
in some form or other, are attributed to him. Rampal seems to have 
been neglected, if not altogether abandoned, after the death of Ballal 
Sen. Lachhman Sen, his son and heir, lived principally at Gaur. 

I now approach the solution of a problem which has already 
evoked much animated discussion. I mean the question of the caste of 
the Sen Rajas of Bengal. Before submitting my own opinion on the 
subject, I will briefly examine the different theories that have been 
advanced, and the evidence on which they are based. I have obtained 
much assistance from the two articles of RAjA Rajendralala Mitra on the 
Sen Rajas of Bengal, and the Bengali work on the same subject by 
KailAsh Chandra Sinha, to which Mr. Beveridge, one of the honoured 
members of the Asiatic Society, very kindly referred me, and also from 
the Bengali book by MahimA Chandra Majumdar called * Gaude BrAh- 
man \ Three theories have been advanced about the caste of the Sen 
RAjAs: — (1) that they were Kayasthas, (2) that they were Vaidyas 
or of the medical caste and (3) that they were Kshatriyas. The first 
theory is that of Abu-1-Fazl and the Muhammadan historians. It is 
not supported by any evidence other than the statement of the Muham- 
madans, who are likely to hold erroneous views on the subject of Hindd 
castes. It was never seriously entertained by the Hindus and may be 
summarily rejected. The second theory is supported by tradition handed 
down from generation to generation not .only in VikrAmpur, the old 
seat of the Sen RAjAs, but throughout Bengal, and was universally 
believed, till RajA RAjendralala Mitra in 1865 tried to establish that the 
Senas were Kshatriyas. This 'third theory is the most recent one. 
It was first propounded by RAjA Rajendralala Mitra, a very high 
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authority in matters antiquarian and supf>ortfed by others. It is based 
on some epithets of the Sen kings found in the inscriptions discovered 
in Rijshahi, Dinajpur and Baqarganj, and also in the Sanskrit work 
DAnas&gara of whiph Ballai Sen himself is the reputed author. These 
I will consider in the two following paragraphs. 

Tradition must gire place tp reliable * material evidence if the 
onb is really inconsistent with the other ; but before discarding a uni- 
versal belief, the evidence should be most carefully interpreted. The 
evidence on which the theory of the Sen Rajis being Kshatriyas is 
based is the following. In the inscriptions, found in the districts of 
Dinajpur, Rajshahi and Baqarganj, the Sen Rajis are described as 
descendants of the luner race, and as only the Kshatriyas have a 
right to trace their descent from that race, it is held that the Senas 
must bo Kshatriyas. In the inscription discovered by Mr. Metcalfe in 
Rajshahi, S&manta Sen is described as a Brahraa-Kshatriya. The 
original Sanskrit is * I Dr. 

' Mitra’s rendering of is ‘ a garland for the 

head of the noblost Kshatriyas.* According to him, the word srqf 
therefore here means ‘noble* or. ‘exalted.* With due deference to 
so great an authority, I am of opinion that this meaning is not the cor- 
rect one here. We have various Sanskrit words compounded with 
such as and so forth, 

and in in all pf these the word WB retails its original radical meaning 
of Brahma or Brihmana. I therefore see no reason why it should- 
not have the same or a similar meaning in the present instance. Dr. 
Mitra has not assigned any reason why he takes snp to mean ‘ noble,* 
which is certainly not the commonly accepted meaning of the term, and 
cannot be found in the ordinary Sankrit dictionaries. At any rate this 
meaning would be a far-fetched one. The word occurs in the 

.Yajur Veda, and is explained by the annotator as meaning *TO5r(«r- 
or ‘ knowledge of the Brahmanas or the Vedas and heroism 
of the Kshatriyas.* It is therefore not a caste epithet, and following 
the analogy, we can take nqwfw to mean ‘a person who has the 
knowledge of tho Brahmanas or the Vedas and the heroism of the 
Kshatriyas,* that is, one who combines both these qualifications ; and 
the clause in question may mean ‘ a garland for the head of those who 
have the wisdom of the Brdhmanas and the heroism of the Kshatriyas,* 
without any reference to race or caste. The word also occurs 

in Adhyaya 21, part IV, of the Vishnu Purina, and is explained by the 
annotator Sridhara Swimin to mean ‘ ^hat race from which Brdhmanas 
and Kshatriyas spruqg *. The meaning seems to be obscure. The word 
probably means a mixed race of Brahmanas and Kshatriyas — a race 
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sprung from Br&hmanas oh tfie father's side and Kshatriyas on *the 
mother’s. We have it from the*Mahabh£rata that when the Kshatriya 
race was being exterminated by Para^ur&ma, the women of that caste 
began to marry Br&hmanas, and Vanish tha himself is credited with 
having married Kshatriya women. From that time the race of pure 
Kshatriyas is said to have become extinct. In* Adhyaya 24, part IV, 
of the Vishnu Purana, Mah&n^ndi ip said to be the last king of the 
Kshatriya race. Efis son Mah&padm&nanda was born of a Sudra mother, 
and from him began the reign of Var^asankara kings or * kings of 
mixed ‘castes.’ • • 

The above will I think be sufficient to show that Dr. Mitr&’s 
interpretation of the word Brahma- kshatriya is most probafbly not the 
correct one. I have now to consider the description of the Sen RAjas 
as descendants of. the lunar race. It is a well-known fact that all the 
princes of India, whether real Kshatriyas or not, have tried to trace 
their descent from the, solar or lunar racd of that caste. Even the 
R&j&s of Chutiyd Nagpur, whom Colonel Dalton very rightly thinks to be * 
of the aboriginal Cole or Mtinda origin, claim to be real RAjputs, and 
following their lead, the inferior landholders, wfio are undoubtedly 
aboriginal Mundas, are gradually setting up claims to be Hindu Rajputs. 

I found this process in ful> operation when I was in Chutiya Ndgpur 
three years ago. If the Sen kings belonged to the Sankara race or 
any of the mixed castes, is ifc not very likely that they ^ ou ld aspire to 
be Kshatriyas and trace their descent from the lunar race, and their 
panegyrist Um&pati Dhar, a poet and a famous adept in the art of ex- 
aggeration, would exalt them into members of the race of the moon ? 
Even now the Sudras of Bengal are looking up. Some time ago there 
was a movement among the Kayasthas for taking the yajnopavita or ‘ the 
sacred thread,' on the assertion that they were originally Kshatriyas ; 
and at the present moment there is a similar movement among the 
Suvarnavarnikas, who now claim to have been originally Vai4yas. 

In the Baqarganj plate, found by Mr. Prinsep, the title of 
Hankara GaudeSwara is repeatedly applied to the Sen Rajas/ The 
word Gau^e^wara, no doubt, means the king of Gauy or Bengal, but it 
is not easy to explain the real meaning of the word sankara here. It 
is said to be written with palatal i. Dr. Mitra takes it to mean 
* excellent,’ but he has not shown any reason for assuming this 
meaning, which eannot be found in the ordinary Sanskrit dictionaries 
and is certainly not the commonly accepted import of the term. Ac- 
cording to the dictionaries and the common usage of the word, it is, 
when a substantive, a synonym "for Siva or Mahddeva, and when an 
adjective! it means ‘ auspicious. 1 I find Mr. Prinsep translating the 
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phVase as * the auspicious lord of Gout/ <It is well known that the 
Sen R&j&s, at least some of them, were Saivas , or worshippers of Siva, 
and the phrase may mean * the lord of Gaur, a worshipper of Siva 
(Sfankaia).* Bnt none of these interpretations seem to me to be appro- 
priate. 1 am of opinion that the word Sankara here is an euphuism for 
Sankara , with a dental s y and thpn it mush mean a mixed race, a sug- 
gestion which has been noticed in Dr. Mitra’s paper. This meaning 
will be a very appropriate one. Mistakes of a palatal S for a dental one 
and vice versd are not uncommon in the old inscriptions, and when we 
remember that the inscription in question was written in the Tirhtifc or 
Gaup type, which represents an intermediate stage of orthography 
between the Kufila and,, the modern Bengali character, the commission 
of such an error is all the more likely. Sridhara Sw&min, the annotator 
of the Bbdgavata, mentions the commencement of kings of the Varna- 
sankara or the mixed castes in India in his time. 

In his own work thb Dfinasagara,* Ballal Sen does not call the 
Sen dynasty Kshatriya, but applies the epithet which 

means 4 following the practices of Kshatriyas \ So in the 6th stanza of 
the inscription in the copper-plate found in the Sundarbans, the epithet 
of TlSTOWnW, which virtually means the same thing as 
is applied to Lachhman Sen. It therefore* appears that the Sen Raj&s 
are never distinctly described as Kshatriyas. Does not this show 
that they wepe not pure Kshatriyas but belonged to a mixed caste ? 
If they were Kshatriyas, why is it not so stated in unequivocal terms ? 
There is a legend current in Vikrampur that Ballal Sen was born' of 
a Brdhmafla father, the river-god Brahmaputra, who visited his mother in 
a dfeam in the form of a Brahmana. Does not this indicate the mixed 
nature of the Sen race ? 

I will now briefly consider the evidence on which the theory 
that the Sen Raj&swere Vaidyas is based. In the various Kulapanjikas 
^or genealogies of the Ghataks as well as in the Laghubharata, Adisur, 
Ballal Sen, and other Rajas of the Sen family have been distinctly 
described as members of the Vaidya caste. It is very likely that Devati- 
vra Ghataka, Kavikan{hahdra and other Ghafakas of the Varendra 
Br&hmanas, who lived about four centuries ago and composed the 
genealogies, knew the true caste of the Sen Rajas. 

My contention is that the inscriptions of the Sen Rdjds are not 

• 

# [In his Book of Indian Eras , p. 77, General Sir A. Cunningham ascribes thia 
work to “ Halayudha, the spiritual adviser of Lakshmana Sena/* referring as his 
authority to R&ja B&jendraUla Mitra, in his paper on the Sen* ''kings, in the 
Journal A. S, B., voI.XJXIV (1865), p. 137. But this is an error, Dr, Mitra there 
quotes a Sanskrit verse, ascribing the work to Ballal Sen. EbVj 
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inconsistent with the genealogies of the Ghat&kas and are therefore 
not opposed to tradition. I think the inscriptions support the view that 
the Senas werp of the Varna Sankara or mixed caste. Manu recognises 
three classes of mixed castes : (1) Murdhavasikta , or those born of Brah- 
mana fathers and Kshatriya mothers, (2) Anibashfha , those of Br&hmana 
fathers and Vaisya mother^, who are identical with the modern Vaidyas, 
and (3) Mdhishya , born of Kshatriya fathers and Vaisya mothers. There 
was no practical ^difference between the Ambashthas and Mdhishyas, 
and Vidydbhushana, the author of Laghubharata , callod the Mdhishyas 
Vaidyas. He calls Vira Sen or A'djpUra, the founder of the Sen family, 
a Mahishya. Remembering that they were Kshatriyas on the father a 
side, the Mahishya or Sen Rajas of Berfgal naturally traced their descent 
from the lunar race of Kshatriyas, and this explains tho epithets in the 
inscriptions recently discovered. Probably the Mahishyas and Vaidyas 
became gradually amalgamated, and the Sen Rajas came to be regarded 
as Vaidyas. I am finally of opinion that tho Sen Rajas wero never puro 
Kshatriyas, nor originally Vaidyas, but wero Murdhavasiktas or Ma- . 
hishyas, who wore both allied to the Vaidyas. The distinction afterwards 
wore away, and the Sonas became gradually amalgamated with tho 
Vaidyas. 

I will now proceed tew describe briefly the principal ruins and 
objects of interest in Rampal. 1 have visited them several times during 
my incumbency as subdivisi^nal officer of Munshiganj, and carefully 
collected all the traditions and legends by which they are enlivened. 
First of all, I will take the Masjid of Ba- A'dam* or the mosquo conse- 
crated to the Muhammadan faqir of that name. It is a pretty largo, 
strong, brick-built mosque with a high arched dome. Tho bricks are 
of the same small size which characterize old Muhammadan architecture. 
The mosque has two massive stone pillars which are apparently snatched 
from a Hindu temple, and which tradition identifies as the gadds or 
clubs of Ballal Sen. It is in a dilapidated state, but is worth pre- • 
serving. It has a stone tablet in front which bears an Arabic inscrip- 
tion, a reduced facsimile of which is herewith published (see Plate V). 

It will be observed that it states that the mosque was built by Badshdh 
Fath Shah bin Sultan Mahmud in 880 Ilijrx or 1475 A. D. It is there- 
fore 414 years old. Tho faqir to whose memoiy it is dedicated died, 
however, in 1106 A. I)., (supposing Ballal Son to have died after a 
reign of forty yeaus) or 369 years before the mosquo was erected. f 

# [Tho real name of the faqir is Baba Adam, of which Ba-Adam is a mere 
vulgar corruption; another corruption, Babardam, is mentioned in Arch. Survey 
Rep., vol. XV, p. 134. Ed.] 

f There is a similar mosque with a somowhat similar inscription in Q£?i Qa*- 
0 
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«There is the following legend about<thefdeath of the faqir and the 
fate of Ball&l Sen. There lived a Muhammadan family in Kanai Chang, 
a village south of ’Abdullahpur and not far from Rampal. ( The master 
of the house had no children. One day a faqir came and begged alms 
of him, but he refused alms, saying, “ I will give no alms, when Allah 
has not given me the boon (child) for which I am praying so long.” The 
faqir predicted that he would begot a child and asked him to sacrifice a 
bull to the altar of Allah when his 1 desiro was fulfilled. He then went 
away without any alms. In course of time the man had a son born to 
him, but tho Hindus would not alloy him to sacrifice a bull. He -there- 
fore repaired to the lonely jungle, south of Kanai Chang, and secretly 
sacrificed a* bull. Taking as irfuch meat of the bull as he and the 
members of his family would be able to consume, he buried the re- 
mainder under the ground and returned home. A kite, however, snatch- 
ed a morsel of the flesh from him, and another kite trying to snatch it 
the morsel fell down in front of Raja Ballal Sen’s palace. On enquiry 
tho king learned the whole story and ordered tho child, to comme- 
morate whose birth the bull was sacrificed, to bo brought before him 
and killed tho next day. Tho Muhammadan learned the king’s decree 
and at night escaped with his wife and child and as much property 
as ho could carry. He fled to Arabia and, meeting Hazrat Adam, a 
faqir, at Mecca, told him all that had happened. Learning that there was 
a country in which there was no religions toleration, and people were 
not at liberty to practise their own religious rites, Hazrat A'dam carnet 
to Rampal with six or seven thousand followers. Ba- A'dam is only 
another name for Hazrat Adam. Ho began to sacrifice bulls and cows 
on the spot where the mosque dedicated to him now stands. Raja 
Ballal Son sent his ultimatum, asking him either to leave the country 
or fight with him. The faqir chose the latter alternative, and a protracted 
warfare took place between his followers and the king’s army. The 
battles were indecisive for many days, and the loss of men on both sides 
was heavy. At last the faqir’s followers were reduced to only one 
hundred men. One day Raja Ballal Sen’s men, while going to the mar- 
ket, saw the faqir alone reading Namaj (saying his prayers). The king 
marched to kill the faqir at this juncture, but as he was diffident of 
success, he constructed, before leaving his palace, a large agnikunda or 
funeral pyre (literally ‘ a pit of fire ’), which still exists in the form of a 
large pit, and asked the women of his household to kill themselves by 
throwing themselves into the fire, if he was vanquished and killed. He 

bah, two miles from Earn pal. It is described in page 76 of Blochmann’s Contributions 
to the Geography and History of Bengal, fjour. A. S. B., vol. XLII, p. 284.) 
[See the note at the end of this article. Ed.] 
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took a pigeon in his coat ai{d proclaimed that the bird's return to the palace 
without him would mean his death and serve as a signal for the females of 
the house to perish in the dames to save their caste and chastity. Balldl 
Sen came to the faqir and struck him with the sword, but the faqir was 
invulnerable and the sword would not out his skin. After concluding 
his prayers, the faqir asked Ballal what brought him there. “ To kill 
you, ” replied the king. The faqir Ssked him whether he would embrace 
the Muhammadan faith or not • The king of course answered in the ne- 
gative. The faqir said : “ It is so ordained that I shall die at your 
liandg. But no sword other than # my own will cut me. So take this 
sword and kill me.” Ballal took the sword thus offered and killed the 
faqir at one stroke. His body was cufr into two* parts. head flew 

to Chittagong, where there is still a prayer-liouse consecrated to him. 
His body was buried at Rampdl, and the mosque was subsequently 
erected over his remains by the Badshah after the Muhammadan con- 
quest of Bengal. After the death of the faqir, Ballal went to the tank 
to bathe and purify hinfself. As he loft his gory clothes on the bank,, 
the pigeon, unobserved, flew to the palace, and at this signal the females 
of the royal household threw themselves into the and pei’ished. Soon 
finding that the pigeon had flown ‘away, Ballal rode to his palace, but 
it was too late. Finding that all his family was killed and life was not 
worth living, he threw himself into the fire and perished in the flames. 

Such is the legendary account of the death of Ballal Sen aud the 
fall of Rampal. The city appears to have been abandoned after his 
death, aud I think there is a substratum of truth in the legend. It is 
a historical fact that the Arabs were the first race of Muhammadans 
who invaded Hindustan, and it is not unlikely that their missionary 
expeditions penetrated as far as Bengal in the eleventh century and 
fought the Sen kings who had no standing army. The Pal kings re- 
gained their ascendancy in this part of Bengal after the death of Ballal. 
It has been asserted, and not without some show of reason, that Laksli-’* 
maniya, after his flight from Nadiya, took refugo in old Vikrampur, 
and ho and some of his descendants lived in Rampal or Sunargaou, 
and maintained their sway in this part of Bengal during the early years 
of Muhammadan rule. It is mentioned in the Bongali book on the Sou 
Rajas of Bengal by Kailash Chandra Sinha, that probably there was a 
second Ballal Sen who reigned after the Muhammadan conquest. It 
first struck me that if there was a second Ballal Sen, he must be the 
prince who reigned at Rampal and killed the faqir B a- A'dam and after- 
wards himself perished in the f unoral pyre, thereby putting an end to 
the Sen dynasty. But the theory is not based on any reliable cvidenco, 
while tradition distinctly says that the Ballal Sen who killed the faqir 
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was tho founder of Kulinism and the mosfr distinguished prince of the 
Sen dynasty. 

Tho next object of importance is the Rampal Dighi* or the artificial 
lake of Rampal. Formerly it was about a mile long and about 500 
yards broad. It is now fast silting up and remains dry for nearly half 
the year. Cultivators have now broken ug parts of the lake and 
grorv boro paddy in it. The following is the traditional account of the 
origin of the lake. Rajd Ballal Sen* once' promised to excavate a lake, 
as long as his mother would be able to walk in one direction without 
stopping, and this he undertook to t do in one night, namely, the night 
immediately following tho pedestrian performance of his mother. So 
one afternoon tho queen-mother talked out of tho palace and proceeded 
towards the south. After she had walked some distance, the idea suddenly 
crossed the king’s mind, that if she walked much further, he would bo 
unable to cut such a large lake in one night and keep his word, and if 
he once broke the promise ho made to his mother, he would be doomed 
.to eternal hell. After a short reflection he hit upon a dexterous device. 
Ho asked his servants to suddenly touch his mother’s feet and paint 
them with red pigment ( alaktaka ), giving out that a leech bit her 
and was sucking blood. The servants did so, and tho stratagem had tho 
desired effect. The quoen-mother stopped, and the point whence she re- 
turned liomowards became the southernmost boundary of the lake. On 
that very night tho king collected innumerable men and excavated the 
whole lake. It* was so large that one bank was not visible from tbo 
other. But for a long tim6 the lake remained dry. Guided by a dream, 
Rampal, an intimate friend and, according to another account, maternal 
uncle of Ballal Sen, one day rode into tho lake, and assembling a largo 
number of men on its banks, asked them to call it after his name, when 
it was filled with water. As soon as he entered into the lake, water 
streamed up from beneath and filled it in a moment. But Rampal 
•vanished. Everybody cried : ‘ Rampal, Rampal,’ but he could no more 
be seon. Since that time the lake is called Rampal Dighi. 

This explanation of tho genesis of the lake’s name never satisfied 
mo. Rampal is also the name of Ballal Sen’s city. Is it not very 
strange that Ballal’s oity and the largest lake he excavated should be 
named after an obscure person unknown to history ? Rampal is certain- 
ly the name of a person and is analogous to the names of Bliim Pal 
and other Pal kings of Bengal. I conjecture that he was a king of the 
Pal dynasty which reigned &t Rampal after the death of Ballal Sen, 
and that it was he and not Ballal who excavated the lake, and the city 
and the lake have been named after him. To the north of the Burhi- 
* Rampdl Dighi or the artificial lake of Rdmpal. 
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Ganga there are still manyfruins to show that the Pal kings reigned in 
that part of Bengal, and it is a historical fact that they flourished both 
before and aft$r the Sen dynasty. But as they were Buddhists ruling 
over a population, the mass of which were Hindus, their names have not 
been handed down to posterity with that halo of glory which surrounds the 
Sen kings, who were orthodox Hindus and grefjt patrons of Brahmams 
and Brahmanical learning. Again, it is a well known fact that ono of 
the characteristics* of the Pal kfngs was to excavate large lakes and tanks 
wherever they lived. The Mahipal Dighi, still existing in Dindjpur, 
is peAaps the largest lake they cut in Bengal. For all these, reasons I 
am of opinion that the prince who gave his name to the city and lake 
of Rampdl was a king of the Pdl dynasty. • 

There is another but smaller lake in lidinpdl. Tt is called the 
Kodal-dhod (the spade-washing) Dighi. It is about 700 cubits by 500 
cubits, and is still very deep. Tradition has it that when tho excavation 
of the Rampdl Dighi was over, each diggor scooped out a spadeful of 
earth from a place close* by, and thus the Koddl-dhoa Dighi was made. 
The story of course is fictipn pure and simple, invented to show that 
myriads of men were engaged to excavate the Rampdl Dighi. 

The next object of interest is Bari Balldl Sen or Balldl Sen’s 
palace. It is a very large |nd high mound of earth, surrounded by 
a deep moat, about 400 yards by 200 yards. No architectural re- 
mains are visible. The cicqyones point to a large black pit insido 
tho ruins as the Agnikunda or funeral pyre in which* perished Ballal 
Sen and his family. 

Another object of interest in Rampdl is the everlasting Gajariyd tree. 
It is a large living tree standing on the north bank of Rampal Dighi. 
It is about 100 cubits high and has two large straight stems. Trees of 
this species abound in this part of Bengal, and there is nothing peculiar 
in its appearance : only it shows no signs of age or decay, though it is 
undoubtedly very old. It is said to be immortal and existing from tho 
time of Balldl Sen. Respectable men of seventy and eighty years of 
age, whose testimony I am unable to disbelieve, havo told me that they 
saw the tree in its present state of growth from their very boyhood. 
The tree is certainly a botanical curiosity. It is held in high veneration 
by the Hindus, and various stories are current about its virtues and 
sanctity. It is worshipped by the woraon, particularly by the barren 
ones, who besmear it with oil and vermilion in hopes of being cured of 
barrenness. A faqir is said to have violated its sanctity by cutting a 
root, but he instantly vomited blood and died. No one would now ven- 
ture to tear a leaf or lop off a branch. A small fair is annually held 
under the sacred tree on the eighth day of the moon in tho month of 
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Ghaitra, when it is worshipped by pilgrims fcrom various parts of the 
subdivision. 

The following legend explains the origin of the Gajariyd tree’s im- 
mortality. It was at first in a decayed state and was used for tying 
Ballal Sen’s elephants. One morning some hermits (Rishis) presented 
themselves before Ballal Sen’s gate to confer a boon on the king as a 
reward for his piety. They sent their message to the king by his door- 
keeper. The man went in and returning 4aid that the king was smoking 
and was unable to come out that instant. After awhile he was again 
sent in. This time he returned r with the news that the king was 
besmearing his body with oil. The door-keeper was sent in again and 
again, but he always returned with some excuse or other for the king’s 
inability to come out arid receive them. Once the man found the king 
bathing, and again taking his noontide meal, and the third time taking 
his siesta. He never communicated the message to the king, but only 
went in to observe whether he had leisure to come out. Disgusted with 
. the king, the hermits left the palace, but at the time of departure they 
blessed the Gajariya tree and conferred on 4 it the boon of immortality 
which was originally ‘intended for the king. Instantly the tree showed 
signs of vitality. Leaves and blossoms sprouted forth in every direction, 
and the people were struck with awe. T^he king came out shortly 
afterwards and, being apprised of the news, immediately sent for the 
hermits. But it was too late. The hermits had vanished. 

There is a comparatively small tank in the south-west part pf 
Rampal, which deserves a passing notice. It is called Raja Haris 
Chandra’s Dighi. It is overgrown with trees and shrubs which are 
flooded over with water for a week once a year at the time of the full 
moon in the month of Magh. Before and after this period the tank is 
dry. I have as yet received no satisfactory explanation of the pheno- 
menon. The tank is said to have been excavated by Raja Haris Chandra, 

• probably one of the kings of the Pal dynasty. 

There is a mosque called Qazi’s Masjid not far from Ba- Adam’s. 
It is an ordinai’y plain-looking prayer mosque, which was certainly 
erected after that of Ba-Xdam. It boasts of no inscription, but has 
several stone idols of Hindu gods and goddesses in its verandah, which 
the proprietors have evidently preserved as trophies of Islam. The 
present Qazi of the mosque showed me a firman of the Emperor ’Alamgir, 
granting lands for the benefit of the institution ; but I cannot vouch for 
its genuineness. 

There arc two roads the construction of which is attributed to 
Ballal Sen. The one connects the river* Dliale^warl on the north with 
the Padma on the south, and the other goes in a different direction from 
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Rampdl right up to the Pafemaft The latter is called Kachki Dwdrja. 
The roads are now overgrown vjith trees and shrubs, and have in many 
places been broken up by the cultivators’ plough, but what still remains 
clearly shows that they were once Bpacious roads as wide as thirty cubits. 

I once proposed to utilize the first mentioned road in constructing one 
from Munshiganj to the police outpost at Raj^Mpi, a distance of aboht 
twelve miles, but it was found impracticable. The Kachki DwarjA is 
named after the fish of that name. The astrologers had predicted, so 
the story runs, that Rajd Ballal Sen would die of bones of fish sticking 
in hi£ throat. To avoid such an ^unnatural and painful death, the 
king refrained from eating any fish, except the kyachki which was devoid 
of boneS. He therefore constructed the road tp the Padm&, to enable 
fishermen to supply his table daily with the boneless fish. 

[Note by the Editor. — The inscription, of which a reduced facsi- 
mile, based on three ink impressions, is published in Plate V, reads as 
follows: 

o 

&U|£0 IjCM Hj ill 

O' # 
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Line 2 : — viULo uSll^j j/o(^f 

I 2m»jI S' 0 ^joJ| j 

J 

It is dated " in the middle of the month of Rajab in the year 
888 A. H., during the reign of Jalalu-d-din Fath Shah.” Mr. Gupta 
reads, the dato as “ the 2nd day of Rajab 880,” on the authority of a 
Maulawi of Dacca, who deciphered the inscription for him. But this is. 
certainly wrong. The date can be quite clearly read. It is expressed 
in words : above ***> sanat there is U> samd ; by the side of sanat, to the 
left, there is samdnin ; above samdnin again is samanamiyat 

(sic) ; below the latter word is one j waw } and below samanin is the 
other y waw of tho date. Thus the whole reads sanat samd wa samdnin 
wa samanamiyat , i. e eight and eighty and eight hundred. Nor does the 
date specify “ the 2nd day,” but simply says h^»j| ausat or “ the middle.” 

On comparing this inscription with tiiat published by Blochmann 
in this Journal for 1873, Vol. XLII, p. 284, there can be no doubt that 
the two inscriptions are identical. There are, indeed, throe slight 
divergences. In the date Mr. Blochmann reads but the inscription 
has only Uj (without the final nun). This is apparently a mere blunder 


Line I : — 
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of the engraver, who seems to have forgoQtcnKo incise it. Possibly the 
wrong reading of the date as 880 may have been caused by this faulty 
legend. He also reads whereas in the inscriptiqn the word is 

really spelt (without the first alif). Again Mr. Blochmann reads 

a!/| whereas the inscription really has ^ But 

there can be no doubt that these three divergbnces are the mere result 
of an oversight. As may be seen by referring to the numerous similar 
inscriptions, published by Blochmann in vol. XLII of the Journal, it is 

the word (not *&«) that is uniformly used in them ; and there is 

no difficulty in recognising it on the facsimile of the present inscription. 

Mr. Gupta, in his footnote (pp. 17, 18) says : “ There is a, similar 
mosque with a somewhat similar inscription in Qazi Qasbah, two miles 
from Rampal,” and ho is disposed to identify this inscription with that 
published by Blochmann. This identification is quite untenable. I 
have obtained four impressions of this second inscription, three through 
• Mr. Gupta, and one through Maulawi Abul Khair Muhammad Siddiq, 
the Superintendent of the Dacca Madrasaln Unfortunately the inscrip- 
tion is too badly preserved to be wholly read, but luckily the date is 
sufficiently legible to show that the month is Zi-l-Qa’dah, and and that 
the year is expressed in figures as well as in ^rords. The figures are 976. 
This is quite sufficient to preclude the identification of this inscription 
with that published by Blochmann. Morepver this inscription is incised 
in three lines, while that of the Adam Shahid mosque, published by 
Blochmann and now republished by Mr. Gupta, occupies only two lines. 
In fact, Mr. Gupta was misled by an error in Blochmann’s account, or 
rather by an error of Dr. Wise, whose account Blochmann quotes. Dr. 
Wise says that “ the Masjid of Adam Shahid is in Bikrampur, at a 
village, called Qazi Qasbah, within two miles of Balalbari, the residence 
of Ballal Sen.” But this is quite wrong ; the mosque is not “ two'miles 
from the Balalbari,” but only “ about half a mile to the north of it,” 
as General Sir A. Cunningham, from whom Blochmann received the 
inscription, distinctly states (see his Arch . Surv . Rep., Vol. XY, p. 134). 
It, therefore, occupies the precise position described by Mr. Gupta. 
Dr. Wise, in his account, — it is clear, — confused two mosques, one of 
Adam Shahid at R&mpal, and another placed by him and Mr. Gupta 
at Qazi Qa§bah. The exact locality of the latter mosque, however, 
would seem to bo the Rikabi Bazar, to judge from Maulawi Abul Khair’s 
letter, quoted below. There are four mosques in or near Qazi Qa$bah, 
and these four mosques seem to have been more or less confused by 
the several writers on the subject : and the confusion probably arose 
from the circumstance that Qazi Qa?bah is a name applied to a large 
area, apparently including the localities of all four mosques. 
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In order to clear up fie matter as much as possible, Maulawi Abul 
Biair, at my request, was good enough personally to visit the different 
localities and # himself procure impressions of the two inscriptions. I 
subjoin the substance of his interesting letter. 

“ As arranged I went yesterday to Munshiganj to see the mosque at 
Qazi Qa§bah. I took with fie as my guide a man who proved to be not«o 
well acquainted with the locality as I expected. He had informed cue 
that there was another old Aosque at Rikdbibazdr [No. I] which was 
close to the ghat where we were to land from the steamer. We landed 
at about UO’Cl. and proceeded to tiya latter mosque. We foundjit to be in 
a dilapidated condition, though there were signs of its being used as a 
prayer-house. It appeared to have beAi an edifice of elegant structure 
with a floor, 15 cubits square, and one dome. l f he bricks are all polished 
and carved, and the corners and edges are so neat that from a distance 
they seem to be stones. The cement used is a whitish Substance, not 
ordinary sdrkhi and lime, but perhaps powdered stone and lime, or 
something else. * There was no inscription in the mosque, but on - 
enquiry we learnt that the. stone was removed and placed in another 
mosque [No. II] in the neighbourhood recently built*. There we repaired 
and found the inscription. The stone not being good many of the 
letters are corroded, and are^not decipherable. I have taken an impres- 
sion, however, which I send to you in a separate cover for whatever use 
you may think fit to make of *t. It is dated seveu hundred and odd, 
which I could not read. The name of the month is Zi-l-Qa’dah. 

“ We then proceeded towards Qdzi Qa^bah, and after a tedious journey 
reached the mosque [No. III]. My disappointment was great when I 
found that the mosque, though old, did not present any interesting feature, 
the construction being of an ordinary type, no ornamentation or elegance 
having been attempted. Besides there was no inscription ; the stone I 
was informed had been removed by the Collector of Dacca, during the 
proceeding of a lawsuit between rival claimants to som^ land belonging 
to the mosque. The only interesting thing that we fonud there was a 
Hindd idol, carved out of a block of stone, lying with the face down- 
ward and forming a step to the verandah *of the mosque. I had 
become sq Jfatigued that I feared I would not be able .'to' return to the 
gh&t without some sort of conveyance. But none was available. I was, 
however, informed that the route we had taken was a circuitous one, and 
that* the ghdt would not be very far from that place by a short-out 
through Rdmpdl. I further learnt that we would pass by the mosque of 
Bdbd Adam [No. IV]. This ’news somewhat enlivened me, and I was 
on my legs again. We passed by the |amous Balldlbap, of which I saw 
the ditch about a hundred yards wide. The Balldlbdp or jpalace of 

D - 
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Ball&l Sen seems to have been an entrenched fortress of which ouly 
the trench and some ruins now remain^ as a memorial. Not far from 
this I found the tomb of Adam Shahid or Bab& Adam apd the mosque 
[No. IV]. This edifice is also in ruins, but presents an interesting 
view to the archaeologist or antiquary. The structure is of the some 
style as that of the mpsque at Rik&bibazar ‘JNo. I], but more exquisite 
and ornamental. The cement is of the same nature, the bricks polished 
and carved. The roof consists of six*' domes supported by two stone 
pillars in the middle of the hall. One of the domes does not exist, and 
another Jias partly fallen down. The pillars are monoliths of a Whitish 
stone, which always 44 perspire,” and lead ignorant people to associate 
superstitions ideas with them, as they see water flow down^on *their 
surface, and feel them very cold. I saw marks of red pigment on the 
pillars, which I heard were put there by Hindi! women, (and I believe by 
Musaim&n women too, though the KMdim denied this) on shaking 
vows for the attainment of some object. The stone bearing the inscrip- 
tion is placed very high, so that it could not be distinctly read. I dis- 
covered, however, that the copy I have sent, to you was only of one line, 
there being another line above it of which no impression was sent to me. 
As it was already very late in the afternoon and I could not wait for a 
scaffolding being put up, I could not obtain an impression. The inscrip- 
tion published by Blochmann is, I believe, of this mosque, and he was not 
very wrong in t giving the name of the ptace as Q&zi Qa$bah ; for Q&zi 
Qasbah extends over a large area, and the place where this mosque stands 
is also included within it. This fact decides the dispute as to the name 
of the place being given by Blochmann as Q&zi Qasbah and by Babd 
Asutosh Gupta as R&mpal. It may be called by four different names, 
viz., Q&zi Qa§bah, Rdrapal, Balldlb&ji and Durg&bafi. The inscription 
is quite legible, no letters have been destroyed or mutilated, the stone 
being jet black and well polished, not liable to corrosion. The Khadims 
showed me twelve places in the interior of the mosque, where, they said, 
lay twelve stones of great value which were removed by Mags during an in- 
cursion into Bengal in remote ages. These stones, they said, shone in the 
darkness of the night and illuminated the hall ! Some things have been 
dug out of the walls, no doubt, but whether they were stones of great 
value "which shone in darkness I cannot vouch. This mosque at any 
Jfetfc is an object of interest to the antiquarian.” 

' r From another letter of bis, I may quote the following passages: 

44 The mosque at Qizi Qasbah [No. Ill] is not known as the mosque 
* of B&b& Adam or Adam Shahid. It is called Qdzi Baj*i mosque. Ballal- 
b&ji if situated near the mosque [No. II] of Adam Shahid and not near 
Qdzi Qa$bah j and Ball&l Biyi and R&mpal are only two names of the 
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same place, ^There is noole*s«tomb near the mosque of Q&zi Qa§bah. 
As for tbe*insoriptioa, no oue f can say what it contained. The other 
mosque, of course, is called after Bab& Adam or Adam. Shahid and is 
situated in Durg&b&ri, which is close to Rampal or Ball&lb&ri, at a 
distance of about half a mile. And Ball&lb&ri and Durg&b&ri both stand 
at a distance of a mile fronqf Q&zi Qa$bah. The t tomb and the mosque 
are lying unrepaired. Some religious man has the* charge of the mosqae, 
and praters are said therein* The mosque has two domes between 
which there are two stone pillars one on each side. There is no court- 
yard tmtside the mosque. The mosque of Q&zi Qa?bah [No.,UI] also 
has two domes but no courtyard and pillars. There are stones at the 
threshold carved into images and placed overturned.” • 

I have numbered the mosques in the abovfe quoted extracts by 
corresponding numerals. 

No. I. Mosque of Rik&bi Bazar ; a beautiful structure, similar to 
the mosque of Adan? # Shahid at R&mp&l (No. IV) ; with only one 
dome ; its inscription, dated in the month Zi-l-Qa'dah 976 A. H., * 
removed to mosque No. II. Jt is the mosque referred to in Mr. Gupta’s 
footnote (p. 17), as situated “ in Q&zi Qa§bab, two miles from R&m- 
pal ; ” it is also apparently the mosque, said by Dr. White to be 
M within two miles of Ballalb&ri at a village called Q&zi Qa?bah ” and 
erroneously called by him the Adam Shahid mosque (No. IV). 

No. II. A mosque recently built near mosque No. J ; contains the 
inscription belonging to No. I. 

No. III. An ordinary plain mosque, with domes, but with no 
pillars, also with Hindd carved images in the floor of the verandah ; its 
inscription removed to Dacca ; referred to by Mr. Gupta towards the* end 
of his paper (p. 22). 

No. IV. Mosque of Adam Shahid, close to R&mp&l, at the dis- 
tance of about half a mile ; a highly ornamental structure, resembling , 
the Rik&bi Baz&r mosque (No. 1) ; with the inscription (Plate V) dated 
w in th% middle of Rajab, 888 A. H., in the reign of Jal&lu-d-dfn Fath 
Sh&h ; ” described by Dr. White (quoted by Bloohmann) in Journal 
A. S. B., Vol. XLII, p. 286, General Sir A. Cunningham in Arch. 
Survey Reports, Vol. XV, p. 135, and Manlawi Abnl Blair, a8 pressing 
six domes, of which, according to Dr. White, three , but according to Maulawi 
Abnl Blair only two have fallen in, while General Sir A. Cunningham 
does not notice *tho destruction of any of them. On the other hand, 
Mr. Gupta, who describes it as a “ brick built mosque with a high arched 
dome,” would seem to allow it oijly one dome. In that case, he would 
seem to have confused it with the mosque (No. \) at Rik&bi $taz&r, 
which Manlawi Abul Blair states to have only one dome.] 
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The Namuchi-myth ; or an attempt to c explain the text of Bigveda viii. 
34. 13. — By Charles R. Lanman, Professor in Harvard College, 
Cambridge, Mass., U. S. A. 

The fact has been recognized, ever sincq the earliest days of Yedio 
study, that the myths of ^he Yeda are the poetic outgrowth of certain 
natural phenomena. The fact appears, f for example^ from the work of 
YAska, when he quotes the opinion* of his predecessors. And the na- 
tural basis of any given myth is usually not difficult to ascertain. J3ucb, 
however, «is not the case with the 6ne now in question. The text cited 
above reads : 1 

w* 

fta **5fn*nN: i 

fro N 

It is commonly understood and rendered ag follows : 4 With the 
-foam of the waters, Namuchi’s head, 0 Indra, thou didst cut off, when 
thou wast conquering all thy foes.* c 

There is no doubt about the incorrectness of this interpretation. 
Nevertheless it is an exceedingly ancient one, as appears from the 
legends into which this brief allusion of the<Yedic Sarphita is expanded 
in the BrAhmanas. From the Brahmana-passages* and from the ex- 
plicit language of Sayanaf, it is clear that«the water* foam was conceived 
as the actual weapon with which Indra cut off the demon’s head. The 
fable says that Indra used this most remarkable weapon because he had 
sworn to Namuchi, saying, 44 Neither by day nor by night will I slay 
thee r neither with the mace nor with the bow, ... neither with the dry 
nor with the wet.” And so, in order to slay him, without perjuring 
himself, Indra smote the demon at twilight, which was neither day nor 
night, and with the foam of the water, which was neither dry nor wet. 

4 He cast the water-foam into (the shape of) a thunderbolt * — W 
WqjqfaVT, — literally, 4 The water-foam he made by pouring or funding 
(as molten metal) to be a bolt.’ 

All this is quite in keeping with the style of the BrAhxhg^as ; and 
it follows naturally enough from the text of the SaqihitA, provided we 
misunderstand it as did the authors of the BrAhmanas. But to my mind 
there is no conceivable natural phenomenon of which this may be re- 

# See Qatapatha Br , xii. 7. 3 j TAittinya Br. ( i. 7. 1. These passages, with one 
from the Mah&bh£rata, are conveniently assembled by Muir, in his Sanskrit Texts, 
iv*. 361. 

t 3** TO i 
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garded as the mythical refllx, f We are therefore led to inquire, did *not 
the words of the . sacred text mqpn something different from what even 
the ancients themselves supposed them to mean ? I believe that they 
did and that the misunderstanding can be accounted for. 

I suggest that the Vedic text be translated: fWith water-foam 
Namuchi’s head, O IndraJ thou didst cause tg fly asunder, when then 
wast conquering all thy foes.* This appears to me intelligible if We 
assume that the natural phenomenon to which it refers is a waterspout 
(‘ trombe ’) on an inland lake. How, now, does this view accord with 
the natural facts in question and with a strict verbal exegqpis *of the 
text ? # 

Majbr Sherwill has given a description of IJengal waterspouts in the 
Journal of this Society for 1860, volume XXIX., p. 366 f., along with 
some excellent pictures. And in a German work of Th. Reye, entitled 
Die Wirbelsturme , p. 17 f., further information and pictorial illustration 
may be found. The waterspout is of course an object of terror, and 
it is most natural that it should be personified as a demon. The verb • 
means * cahse to rotate/ and the motion is qualified as upward 
and outward motion by the preposition The compound 

means accordingly, ‘ thou didst cause to move upward and outward or 
to fly asunder with a gy ratoiy or centrifugal motion/ It is not possible 
to express by one simple English phrase the ideas involved in the com- 
pound ; but they seem to me to bo quite simple in the/nselves and to 
follow unforced from the Sanskrit and to be thoroughly suitable for the 
not infrequent phenomenon of a waterspout as seen by unscientific 
eyes. The head of the column is twisted and made to burst asunder and 
scatter itself 1 with foam as an instrumental of accompaniment), 

i, e. y in abundant foamy masses. Then, with the dispersion of the 
column, often comes (see Sherwill, p. 370, Reye, p. 32) a heavy rain. 
This is all in entire accord with the usual representations of gracious. 
Indra’s deeds of prowess. 

In ^particular, also, it accords most strikingly with the quite differ- 
ently expressed idea of Rigveda v. 30. 8 b (= vi. 20. 6b), where Indra is 
spoken of as ‘ twirling (like a stick of attrition or like a churning-stick) 
the head of the demon Namuchi,’ 

and that, immediately after the couplet in stanza 7, 

This explanation of the stanza in question, moreover, harmonizes well 
with the succeeding stanza, Rigvgda, viii. 14. 14, 
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in which Indra is praised for hurling down the demons that were striv- 
ing with magic wiles to creep up and to .scale the heights of heaven. 
To the poetic fancy, nothing would^suggest nSore naturally the idea of 
demons trying ta scale the heavens than the sight of this strange magi- 
cal ladder betwixt earth and sky. 

In this connection, the discussion of Bergaigne, La religion vqdique , 
ii. 346-7,1should be compared. The language of the £loka at Mah&- 
bharata, v. 10. 37 = 323 seems also to favor my view. The wl^ole epio 
passage is a reminiscence' of the Namuchi- story. 

The false interpretation of the ancients, finally, rests simply upon 
the ambiguity of the instrumental case form xjSfar. The case might 
denote the relation of accompaniment — as it really does here ; or it 
might denote the relation of means — as the authors of the Brdhmanas 
supposed it to do. 


On some new or rare Muhammadan and Hindu Coins . — By 
Dr. A. F. Rudolf IJoernle. 

In July and September last I received from the Deputy Com mis- * 
sioner of Hoshangabdd, in two instalments, a hoard of 477 gold coins, 
which had been found in a field in the Sohdgpur Tahsil of the Hoshan- 
g&b&d District, by some ploughmen while ploughing their field. . 

This hoard was carefully examined by me, and a detailed report 

• published in the Proceedings of the Society for December 1887. 

. Among the 477 coins, there were 451 belonging to different (so-called) 
“ Pathdn ’* emperors 6f Dehli ; 4 belonging to the Mughal emperors 
Aurangzib and F arrnkh Siyar, 1 belonging to the Bengal king Sikandar 
bin Ilyds, and 21 silver-gilt forgeries. 

The “ Path&n” emperors of whom there were ooins, are Ghtiydgu-d* 
din Balban (1 specimen), Muizzu-d-din Kaiqobdd (1), Jaldlu-d-din Firdz 
(1), ’Alau-d-dfn Muhammad (391), Ghiyasu-d- Tughlaq I. (3), Muhammad 
bin Tughlaq (24), Firdz Shah (19), Firuz Shah and Fath Kh&n (2), 
Firdz Sh&h and Zafar (2), Ghiyasu-d-din Tughlaq II. (2), Abd Bakr bin 
Z&far (1), Muhammad bin Firdz (l), Mahmdd biti Muhammad bin Firdz 
(l), and Mahmdd bin Muhammad bin Tngblaq (1). 

- « ' Most of these cojns belong to more or less well-known types, which 

* haV© been already published in Thomas’ Chronicles .of the Pafhdn Kings 
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of Dehli. See debails iu fie report above referred to. It will be seen 
from that repot t, that in the present hoard there are several types of 
coins which were still noted as “ unique ” in Thomas' book ; 0 . g., the 
coin of JaUlu-d-din Firuz (Ghron. No. 120), several of Muhammad bin 
Tnghlaq (Chron. Nos, 17?, 179), one of Firtiz Sh&h (Ohron No 226), 
one of Firtiz Sh&h and ?pfar (Chron. No. 24£). There are in it also 
some coins, which are not to be found in Thomas' Chronicles , though 
they have been published elsewhere : thus two of Mahmtid bin Muham- 
mad bin Firtiz (with Abu-l-Mu$affar, as published by myself, in this 
Journal, vol. LII, p. 213, for 188^), and one of Mahmtfd bii\ Muham- 
mad bin Tnghlaq (published by Mr. Delmerio|: in this Journal, vol, 
XLIII, p. 97, for 1874). 

The most important in this collection of “ Pa$h4n " coins, however, 
are five, which, to the best of my knowledge, are unique, or at least have 
never been noticed or published. These are the following (see Plate 
IV) : 

1, One coin of Muhammad bin Tughlaq (Plate IV, No 1). It 
reads as follows : # 

Obv. . Rev. 


alll c 0*aw| yl 

The reverse seems to bear a date, consisting of two numerals. 
One of them, 5, is distinctly ^een by the side of abA; 9 hnt the other 
above the s of 'Abbas is obscure. As the Khalif Abu-1- Abbas Ahmad 
reigned from 741-753, the date of the coin can only be 745. This coin 
has some similarity with Muhammad bin Tughlaq 's copper coin, No, 218 
in Thomas' Chronicles. 

2, Two coins of Ghiydsu-d-dm Tughlaq II. He is mentioned in 
Thomas’ Chronicles , as the twenty-first king (A. H. 790-791 = A. D. 
1388). He reigned only a few months, as the rival of Muhammad bin 
Firuz and Abu Bakr. Thomas’ Chronicles only notice “ silver and 
copper " coins of his (p. 302). The present collection contains two gold 
coins of his, of two different types. The first (Plate IV, No. 2) reads 
as follows : 


Obv. 

Rev. 


fWt u*j £ 

p 



* it 


tifU/i, oodi. 


Margin : on reverse : [ v ] 1 1 
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• It was struck at Delhi, in the year Jf)l. The mint is distinct on 
the margin, but the date is only partially preserved. There can be no 
doubt, however, of its being a coin of ughlaq II., and no$ of Tughlaq I., 
on account of the mention of the Khalif Abi ’AbdullAh. This IQialif 
only ascended the throne in 763 A. H., while Tughlaq I. died already 
in 725 A. H. Abi 'Abdullah’s Khalifat lasted, with interruptions, down 
to 808 A. H. This identification I owe to Mr. Chas. J. Rodgers, of 
the Archaeological Survey, to whom I showed the coin. 


The second (PI. IV, No. 3) re^ds as follows : 
Obv. 


Rev. 

jib J\ j>\ ajJi 


Margin, on reverse : illegible. 


r 

This coin is also shown to be one of Tughlaq II., by the mention 
of the Khalif A1 Mutawakkal ’All Allah, Who is the same as the above 
mentioned Abi ’Abdulldh. The 'execution of this coin is rather crude, 
especially of the word Abu-l-Muzaffar. 


3, One coin of Abu Bakr, the son of Zafar Khan and grandson 
of Firuz Shdh. He succeeded Tughlaq SI., but only reigned for a little 
more than a year, from 791 to 792 A. H. In Thomas’ Chronicles' 
(p. 303) he is noticed as the twenty-second king, but only copper or 
silver copper coins of his are described. The present collection contains 
one gold coin, which reads as follows (Plate IV, No. 4) : 


Obv. 

\£) } . jfc jjf 

Vi 

yilW-Jl 


Rev. 


f **ni <L 


iii HA ist&loL 


There are faint traces of a margin on the reverse, which probably 
gave the mint and date. 


4, One coin of Sikandar bin Ilyas, one of the independent kings 
of Bengal. For some account of him, see this Journal, vol. XXXVI, 
p. 58, and vol. XLII, p. 256. So far as I am aware, only silver coins 
of his have hitherto been discovered^ they have been described and 
figured by E. Thomas, in vol. XXXVI. The coin in the present collec- 
tion is of gold, and reads as follows (Plate IV, No. 5) : 



188?.] Dr. Hoernle— Net^ or rare Muhammadan and ffind4 Coin** 83 


Obv. 
ft* Jit 

j&i&w 

JttA 

^tLL > J( uLm 


Rev. 

v**i 

iSj 


There was a 'margin on tRe reverse, which probably contained the 
mint and date, but it is quite mutilated. The readings are identical, 
and their arrangement nearly identical, with those on Thomas* type 
No. 4 (or coin, No. 22) in vol. XXXVI, p. 64. T # he mint, accordingly, 
would seem to have been Firtizabad. * » 

To these five coins I add another which is not new, as it has been 
already described by Thomas in his Chronicles , p. 298. But I am not 
aware that it has ever been figured ; and the present specimen has the 
further advantage of having preserved a portion of the margin on the 
reverse, giving the mint and date. It is a coin bearing the' joint names 
of Firu& Shdh and his son F#th Khan, and reads as follows (Plate IV, 


6): 


Obv. 

Rev. 

® gU 


jjji* ty ,cfe * 


j3Ub *JL)| <£> 

*Ut e-AiUJi 



Margin : on reverse : . , 

.... Aiw yj g 


Fatfi Shan was made co-regent in 760 A. H., and the Kbalif Abu-i 
-Fatty whose name appears on the reverse, reigned from 753-763 A. H. 
It follows that the date of the coin, of which only the numeral i is 
preserved, must be 761. The name of the mint I am unable to read. 

I take this opportunity to publish figures of two copper coins of 
Saifu-d-din al Hasan Qurlagty. They belong to the Well-known “ Bull 
and Horseman ” type, already noticed by Thomas in his Chronicles , 
p. 96 (No. 82). They show on the obverse a horseman with the legend, in 
Nagari characters, 4ft vfK* S'ri Hamirah ; and on the reverse a humped 
bull, also with a Nagari legend. The latter, as given by Thomas, is 
4ft TOt fTO S'ri JBLgsana Kurala ; and this ^is, no doubt, the style in , 
which it is met with in by far the greater majority of specimen?. But 
oooasionally the name is found in full fWf KurlaJca, Among a number 
of 100 of these ooins, discovered nbt long ago in Shdhpfir in the Panjab, 
and examined by me, I found about a dozen giving tie full name, {see 
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Proceedings for December 1888). On Blat$ IY, I give the reverses of 
four specimens (Nos. 7 — 10). No. 7 shows the usual form hurala, 
but No. 8 has distinctly gpflTO Jcurataka (the ^ l is slightly injured); 
No. 9 reads S'ri Hasana Ku , and No. 10 has TO* Sri 

Hasana Kurala . 

• I also take this qpportunity to publiaji two gold coins (Plate IV, 
fig. 11, 12) which I found among a lot of 506 coins collected by Udbfi 
P. C. Mukherji, on special duty with* Archeeologioal Survey, and for- 
warded to the Indian Museum in Calcutta. They belong to the class 
commonjy known as ‘ Kanauj ccpns.’ Coins of this description were 
issued by the Kulachuji kings of Chedi, the Gahapw&y (Ra^hor) kings 
of Kanauj and the Chandel k c ings of Khajuraha. As the two coins, 
here published, are said to have been found in Khajuraha, I think it 
most probable that they are Chandel coins, though I feel uncertain as 
to Iheir exact attribution. 

No. 11 — I propose to read. 

^ Sri Mat Pa - 

\ ramarddi 

/ ' ^ Leva 

No. 12 — may be read. 

Sri Mat Vi- or Sri Mat Ba- 

TTO? ra Varmma * WR * la Varmma* 

* Devi * Devi 

The final long i of devi seems clear ; but it is puzzling. 

The king to whom No. 12 belongs, I take to be the 20th of General 
Sir A. Cunningham’s list of Chandel kings (Archceological Survey Re- 
ports, Vol. XXI, p. 80), viz. Vira Varmma, who reigned from about 
1240 1280 A. D. Or it might be Bala Varmma, mentioned by Mr. 
V. A. Smith in his paper on the “ History of Bundelkhand” (Journal, 
B. A. S., Vol. L, p. 19) ; but he appears to have been only one of the 
younger scions of the regal house, and would not have been entitled 
to issue coins in his name. 

No. 11 I take to belong to the well-known Paramarddi Deva (the 
18th of Gen. Sir A. Cunningham’s list), who reigned from about 
1165 1203 A. D., and fought with the famous Prithvi Raj and Qutbu-d- 
din Aibak. 

If my attributions are correct, both the coins now published would 
appear to be unique. For the only Chandel coins hitherto known and 
published, so far as I am aware, are those noticed by Gen. Sir A. Cun- 
ningham in his Archceological Survey Reports, Vol. X, pp. 25—27 (see his 
a&te X). They fcelong to the following five Chandel princes : Kirti 
Varma (12th of the list), Hallakshaga Varma (13th), Jaya Varma 
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(ltt), Frilfi Tint (&)) Urn fan (171). Ikeo folks 
Fmuridi Tims (11), s coin of t bon is dot pablished fot tbe 
first iirn 1 nsy ooie, lom, Hut Oen, Sit L Craoiogbin's das, 
Nos. 15 toil 16 os bis Fists 1 (H X), sppesr to Am sons n* 
blsDcetonjNo.il They too seem to md Tbejstenstlol 

od bis Piste u 11 nnknovn.^ 
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Life of Sum-pa Khan-po , also styled 'Yefas-Dpal-hbyor, the author of the 

Behumig ( Chronological Table .) — By Blstf Sarat Chandra DXs, 

C. I. E. 

This great Lama was boijji in the year 1702 A. D. ( Tree-monkey of 
the 12th cycle of 60 years) at a place in the neighbourhood of the JDgon-luii 
monastery of Amdo in ulterior Tibet. He is better known by his family 
name of Sum-pa, which means one from the country of Sum, a province 
in Western Tibet. In his infancy he is said to have given indications of 
his identifying himself with the spirit of his predecessor. While very 
young he learnt to read and write with extraordinary facility. He became 
well known by the name of Sumpa-Shabs-druft. He was admitted into the 
monastery of Dgon-lufi in the 9th year of his age He received instruction 
in the sacred literature of the Buddhists under Lchan skya Rinpo-ohhe 
ftag-Dvafi chhos Zdan) and Thu Kwan chhos Jsyirgya-wtsho and other 
great Lamas. From ichaA-skya he received the vows of monkhood, 
who gave 'him the name Ye4es DpaZ ftbyar. He studied metaphysics, 
logic, rhetoric, poetry, Buddhist liturgy, ritual, and the dogmatical and 
.theoretical differences of the various Buddhist schools. He also learnt 
arithmetic, medicine, the science of vopal music, the works on Stitras and 
Tautras, and the art of pacred painting. With’ the acquisition of all 
this learning he was occupied till the twentieth year of age* In addi* 
tion to acquiring all the virtue^ and talents of hi* predecessor, he' 
gained the highest proficiency in astronomy, astrology aad-the science - 
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of figures. His fame of learning surpassed that of all other Lamas 
of his age in Tibet, China, and Mongolia. In the twentieth year of 
his age he visited Tibet proper, and took his admission as a student 
in the monastery of jETbra$-$PiLh (Daptin). In the year 1725 he visited 
Gtsaii, where he took the final vows of monkhood from Panchhen 2?lo- 
Zflsaft Yese*. In the 22nd year of his age h^ went on a pilgrimage to 
LJiokha with a view to visit Sam-y6a, and the famous sanctuaries of Yar- 
lun, where he was very much pleased with an interview with 2?gya foras 
Rinpochhe (ftag Dvan Hjigs med). Egyal-sras is said to have explained 
to him in a prophetic manner what he was destined to achieve and how 
he shoulci proceed to Amdo, for the purpose of founding monasteries and 
temples there, and also 4 for diffusing Buddhism in China. In his 23rd year 
he was appointed MKhefnpo (abbot) of Sgo Man in 2Tbra$ spun. In the 
following year, when a dispute arose between the two provinces Dvus and 
Gtsaft, he persistently declined to allow the monks of his college to 
take up arms against their enemies, as it was an act prohibited by the 
laws of Buddhism. The monks of other collegesTFollowed his example and 
desisted from fighting. He filled the chair of $go-man for a period of 
five years, after which he returned to Amdo. In the 30th year of his 
age, in pursuance of the prediction of Egyal-sras, he founded the monas- 
tery of JBshad Sgrub-plin with about eighty monks. He brought the 
recluse hermitage of Bsanngrtan-ylifi ri-khrod with fifteen monks, which 
was founded by DpaZ ZLan hod sser, under his own monastery, and 
afterwards called it by the name of Sum- pa rikrod. At the age. 
of thirty-four, at the command of the emperor Chhin-lun (divine pro- 
tector), and in the 2nd year of his reign, he visited China. Both Lchan 
skya RoZ-pafti rDorje and he were presented to the emperor, who asked 
them many questions on religious matters. Sumpa Khanpo is said to 
have answered all of them without any difficulty whatever. Pleased with 
him the emperor commanded that he be appointed the spiritual guide of all 
the chiefs of Mongolia, and he also conferred on him a high sacerdotal rank 
by letters patent, and authorized him to bear the title of Huthogtu (saint). 
The Lama respectfully accepted all the imperial favours, with the excep- 
tion of the title of Huthogtu which honour he respectfully declined, accord- 
ing to him it being intended for those who aspired to worldly glory. The 
emperor was struck with the Lama’s indifference to such a high 
honour, and remarked that within his vast empire he did not know 
one who like him could look with indifference at such an exalted distinc- 
tion. Henceforth he rose high in the esteem of the emperor and was 
declared to be a real Lama. He resided <in China for nine years. The 
emperor occasionally used to call him to his presence. The Lchan 
*kya, who presided at the head of Labrang (church), commanded that all 
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the Tibetan books on Btfldbtsm extant in China should be revised by 
Sumpa, which he did to the great satisfaction of all. He therefore gave 
him the oler\cal title of ErtenA (precious) Pan<Jita. He presented him 
with a diploma inscribed on a yellow scarf. Once on every month the 
emperor used to give him audience and converse with him on religious 
matters for several hours. ••He resided for five jrears in Peking, during 
which time he enjoyed the esteem and the veneration of the Manchu end 
the Mongol residents and the pilgrims of Peking. At the time of his re- 
turn to Amdo, which he performed vr& Dolonor and Khar sfionpo he re- 
ceived 9 considerable presents from th$ emperor, Lchaft-skya and the great 
Wangs (chiefs) of China and Mongolia. At Rivo-rtse Zna (^Tbo-thai) 
he stayed one year in order to perforift religious worship ii\ the great 
sanctuary of Manju Ghosha. In his northward ’journey he visited Alak- 
sha, receiving immense presents from the Mongols, whence he proceed - 
ed to Dgon-lun. Being indifferent to worldly comforts, he did not like 
much ostentation, and consequently kept few retainers and servants. 
In the 43rd year of his age he was appointed to the headship of Bgon-lufi , 
monastery. Out of the immense wealth he had acquired in China and 
Mongolia he used to send large presents to the Panchhen and Dalai 
Lamas, to the great monasteries of Sera, ITbras-spuft, Dgah Zdan, 
Bkra 6is lhunpo, &c. He^tlso set up innumerable Buddhist images, 
inscriptions and chhortens &c. His works are voluminous and many. 
Being dissatisfied with th&%existing works on astronomy, astrology 
and chronology of Tibet, he wrote a dissertation on them after 
collating 20 works by different authors. He found the works of 
Mkhas-grub rje and Bu-ston to be more correct than others. He died 
at the age of 73. The following are his principal works: 

Kun-grsal meloft (on arithmetic, astronomy and astrology) a large 
volume written in very small characters. 

Bdnd rtsi thig-pa (drops of nectar) on medicine. 

Lag-len (practice) of medicine, (fee. 

SteZ-dkar melon (crystal mirror) on diagnosis. 

Gso-cZpyacZ. 

Sku-gsrufi thug-rtan dkyil thig tshaeZ (structure, proportion and 
form of images, diagrams, symbols, &o.). 

$gra, iSnan-nag and sslos gar (rhetoric and poetry and drama). 

Rgya-Bod and Hor Chhos ftbyun (Ljon-6ssafi), ». e. the his- 
tory 'of Buddhism (rise and pregress of ^Buddhism) in India, China 
and Tibet. This work was completed in the year 1747 A. D. f 
and also contains the “Refaftnig (chronological table). 

A work on Buddhist charms to enable men to work miracles. 

Hdsamglifi Spyi Mad (general account of the world) on the geogra- 
phy of the world. 
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t A wort on Yoga. 

A work on fortune telling and divination. 

A work on meditation. 


REJETUMIG* 

(Translation.) *, 

CYCf-Ef — I 
A. D. 102b. 

The twelfth Kulika emperor, called Stirya, ascended the 
throne of Sambhala. Dge bios Fotova Rinchhen ^sal was 
born. Gyi-jo Lo-chAv& translated the Kdla-chakra system of 
astronomy 1 for introducing it into Tibet. The year of the Bud-' 
dha’s Nirvana being fixed in the year called Fire-hare , this 
year (1026) was the 36 1st year of the period of Adhi-drishfi. 
According to the calculation of those who place the Buddha’s 
death in the year Iron-dragon , this was tho 408tji year of Adhi - 
drishfu 

According to some writers the work, called Dus-^khor 
ftgreZ-ohhen, was translated in Tibet by Gyi-jo Loch&va in the 
year 

Se-ston Kun-rigs, the spiritual teacliei of Ma-chig Sha-ma 
Zcham Srin and pupil of /iBrog-mi Lo-chava, was born. 

Phu chhuA-va j/shon-rgyan was born: 

Rinchhen «nin-po of /StorZ lun, the pupil of /Spyan-sna-va 
was born. 

$pyan Sna-tshul khrims &bar was born. 

Hkhon Dkon-mchhog rgyaZ-po of Sa-skya was born. 

La-chhen (6Lama Ohhenpo) Z)Gon^s-pa rab grsal proceeded 
to the mansion of purity (died). 

Rnog Chhoa-rDorje, the disciple of Marpa, was born. 

Jovo rje DpaZ Zdan Ati4a arrived at Mffa^ rips. 

Rje-btsun Milaras-pa was born. Bari Lo-chdva Rinchhen- 
grags was born. The Shalu monastery was founded. Naro 
Pan-chhen died. 

Ye-ies febar of Snehu ssur, the eldest son of Dgonpa-pa 
was born. Mh ar sgom fcrtson ftgrus hbar of Smyug rum, who 
was the pupil of Spyan sna-pa, was born. Ati&i visited great 
Tibet (according to some) in, the 61st year of his age.* 

* The italics in the proper norms are not pronounced. 

t The Vfihaspati Cycle of 60 years was introduced into Tibet by tl 
Pandit Chandra Ndtha in the year 1026 A. D. 


A. D. 
1026 


1027 

1028 

1030 

1031 

1032 

1033 

1034 

1035 
1038 


1039 


1041 


Indian 
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The monastery of Myu-feu lhn was founded by Hbrogmi Lo- A. 3>. 
ch&va. # 1042 

Machig Shp-ma’s husband was born. Ema-Lo-chd'va Ghhos 
A bar of La-itod was born. ITBrom met AtiSa ip. the 4]st year 
of his age. 1043 

ifbri A Ston of EgyaZ vjas born. Ssla-va gr$g$-pa, the son 
of Zche dal sgaiipa, was born. # 

Chhag-khri mchhog met Ati4a. 1044 

RgysL-hdul Msin dwan phyug tshul-khrims Tibar was born. 

Atx4a miraculously witnessed the religious service performed by • 
Maitreya (Byams-pa) and Manju4ri ( ITjam- d wy aft at sNe-thaA. 1046 
Mu-dra-va founded the monastery of E-dgon. • 1048 

Gmd chhos Abar was born. JETbrom made his first pre- 
sents to Ati£a. 1049 

Ati4a wrote his work on the Buddhist chronology. 1050 

Machig Lab sgron of Kham-pa Lun was born. Machig yumo 
became the pupil of Sba-sgom ye-byaA and others of the later 
.RniA-ma school. Dharma Bodhi was born. 1051 

Sdin-po snubs Chhos-ftbar was born. * 1052 

JRdorje Senge of 6?laA-ri thaA (Potova’s disciple) was born. 

Lama <;shen, the pupil of Jtonssom Lochdva Chhos-&ssaA, \ “ 

was born. j 1053 

Atisa died at the age of 73* ) 

Pa-tsha-va Lochava called ftima Grags-pa was born. Ema- 
sgom chhos g4es of the Shi-byed school was bom. Shin ston 
chhos febar was born. The celebrated Machig Lab-#gron was 
born. Rinchhen 6ssaApo the great Lochdva died. 1054 

Trepo mchhogs, the spiritual teacher and M khanpo of EAog 
legs, was born. 1055 

Sher-hod of Shang Kama was born. The monastery of 
Rva sgren was founded by ITbrom ston-pa. 1056 

Chhag-khri-mchhog, one of the disciples of Ati4a, died. 1057 
RAog j&lo-Zdan 4es-rab was born. Dol bu 4er-rgya-ma 
was born. Rog-dmar-shur was bom. 1058 * 

JBma-bya JBna-ra-va of rGyal was born. #na-nam rdor 
dwan of ShaA died. 1059 

Machig receives spiritual instruction from A-ston. * 1060 

/Skhor-ohhun of Phyag chhen school w^s born. Ma-chig 
Shama, the pupil of Se-stomKun-rigs, was born. So-chhuA Dge- 
Aduh hbar of the Shi-byed school was bom. Kun-dgah, the 
second of tfhe Shi-byed school, was* born. 1061 

Se-mkhar-chhunpa (of Lam-&bra*-pa) held the zponastery of 
XAogm-khar-chuA. fibroin ston died. IO 63 
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BnaZ-Wbyor Ame held the headship of Rwa-SgreA. 

JRgy-agar Phyag-na visited the Ye-raft monastery in .Nepal, 

Padma byan-chhub of S'a-po sgan, the pupil of Phu- 
chhuA-pa, was born. Byaft-chhub jeies of EgyaZ-tsha was born. 
• HJam-EpaZ and ,Skyi khun-pa Hab-jo, the two dis- 
ciples of the Grub thob Yumo, were born. EdsacZ Dharma met 
Pha-dampa Sana rgyaa. Lche-Sgom *Nan-pa unearthed the 
concealed scriptural treasures of Eche-b tsun, the EftiA-ma 
Lama. , , 

Chho* kyi EgyaZ-po of E khon-phu, the brother of Machig 

S'ama, wae born. * * 

« 

Sfarava Yontan Graga, the disciple of Potova, was born. 

Hkhon founded the grand monastery of Sa-skya, and 
Enog legs Sea founded the monastery of (?saA-phu. Ema- 
Chhoa Sea met Pha-dampa. 

iSgro-phug-pa, the pupil of Ssur-chhun and disciple of 
Ekaft-&shi, was born, ilbrog-mi Lochqva died. Sfer-graga, 
the Enin-ma Lama of Ssur-chhun, died. 

Sprul-aku Gshon -hod of Bya-yul, the disciple of Epyan- 
ana, was born. Ses - rab Ertson of Khu wa^ born. Ert son pyun 
Khu-chhen died. 

The great religious institution of king Mhah 6dag rtse ade 
was founded. Edog Lochava visited KaSmir. 

Gtsan-pa Rin-po chhe, the disciple of Bya-yul-pa, was born. 
Nam kha rdorje was born Pa-tshab agompa, the disciple of 
Kun dgah of the Shi byecZ school was born. Milaraapa pro- 
ceeded to study under Marpa Loch&va. 

Hbrom-ston of EgyaZ was born. Egro-chhoa fcrtson, the 
pupil of Sgom of the Shi-byecZ-pa school, was born. 

After the death of Ames, MdsocZ dgon-pa became the abbot 
of Rva-agren. 

Elo-groa graga Lha-rje sgampopa of Dwag-po was born. 

Egya-ftduZ M sin practised the ascetic vows of virnya at 
the monastery of Ega^-va-gfdoA. 

The foundation of the monastery of Gra-than was laid by 
Gra-pa mnon 6ea chan (a certain monk who was possessed of 
foreknowledge). * r 

Potova Rinchhen (/sal died, after discharging the functions 
of abbot at the religious seat of Rwa-agreA for one year or 
(according to some) three years. Afdfiod dgon-pa died. 

Henceforth for many years there prevailed a religious 
anarchy at Rv-agreA. 
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A. D. 

1064 

1065 


•1066 

1068 

1069 

1072 

1073 

1074 

1075 

1076 

1077 

1078 

1079 

1080 

1081 

1082 
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ByaA chhub (%e-mdses, $the*pupil of Sne-hu ssur-pa, was * 
born. Bw chhuA rdor grags, the pupil of Milaras-pa, was 
born at GuA tl^pA. Milaras-pa performed asoeticism to -attain A. D. 
sainthood. 1083 

Sami sgom-pa Sfmon lam Abar, the pupil of So-chhuA-pa, 
was born. 1084 

CYCLE — II. 

SWava attended on Potova as his pupil. 1086 

Ma Lochdva Chhos-fobar died of poison. 1088 

Dgyer Sgom ohhenpo (?shon-grag$, the pupil # of Bya-YuZ, 
was bora. JRnog-mdo-sde, the spiritual son of Bhog Chhoa- 
rdor, was born. Tshul-fyphags-dan lapa, the Buddhist scholar, 
was born. Rog Ses-rab felama, the spiritual successor of Bgyal- 
wa rten-nas, was born. Gra-pa mnon 3es-rab chan died. 1089 

Brtson hgrus /ibar, known as Bya-/iduZ-va ifodsin-pa (the 
Yinayio priest of Bya), was born. 1090 

Sa-chhen Kun shin, the sop of Sa-skya Bkon rgyaZ, recog- 
nised as the 9th spiritual emanation of CJhanrassig/was born. 

The saint Pha-dampa yisited Tibet. jRuog Lo-ch4va returned 
to Tibet. # 1091 

The (?lan-than monastery was founded by Glan-ri-thaA-pa. 
Milaraspa, after the completion of his ascetical propitiations 
(attainment of sainthood), proceeded towards Tesi &o. * 1092 

SiA phug-pa Chhos grags, the saint of Shan who was the 
pupil of Byan-sems Ssla rgyan, was born. 

The JBnin Lama, called Egya-nag-pa (the Chinese), was born. 
Rafr-chhun-pa met Milaras-pa. 1093 

The monastery of LocZgon was founded. 1094 

Tshul-khrims dpaZ, the red cap Lama, was born. 1095 

Bkra si s rdorje of Shan #ton, a Enin-ma Lama, was born. 

Marpa Ohhos &lo was born. 1096 

Hod sser seA-ge, the disciple of Bya-yuZ-pa, was bom. Dva 
gs-po Chhos gyuA, the Chief spiritual son of iSgampo, was bom. 1099 
Ye-rdor of HchhacZ kha, the disciple of S'arava, was bora. 
Pha-dampa visited China. 1100 

On the demise of Hkhon-$ton JDkon-mChhog rgyaZ-jpo, 

Bari Looh&va ascended the throne of Sa-*£ya. # 

On the death of Glan-tshuZ bya A, ITbrin ston succeeded to 
the headship of RGyal (became abbot of jRgyal). 

Bhog Chhos rdor died. * 1101 

Stab ka-va Darina gragvthe disciple of Sforava, was bom. 
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KlfyuA tsban ThocZ-dmar-va was born. • Siod lun-pa founded 
tho monastery of Bfcson-gro dGonpa. 5pyan sna tshuZ Abar died 
at SAug-rAm. Sgrol Sgo m, the pupil of /Sgampo, was boi ;n, 1102 

Sg am-po-va received the final vows of monkhood. 1108 

Potova rinchhen grsaZ died. 1104 

f Gtum-ston Bio grps gra gs, the pupil of#S'arava, was bom. 
Fhu-ChhAn-va died at the monastery of Poto dgon. 1105 

Sten-pa Lo cbava who brought th6 Ka^mirian Pandit Al- 
aska Deva was bom. 1106 


Chbos-sen of Phya-pa was borm. After the death of Enog • 
Lochiva Shan-Tshe qjin Chhos kyi Alama held the headship of 
67san-phu for thirty-two # years, ^succession of twelve lamas* 
occupied a period of 159 years. Snug-rum-pa chhenpo died. 1108 
Edorje rgyaZ-po (Phagmo-grub-pa) was born. Karma du* 
grsum tnkhyanpa was born. Sgampo served Milaras-pa as his 
pupil. 1109 

Kun-snin ascended the throne of Sa-skya. The Gva-gor- 
dgon-pa was founded by Gnal Chhos Abar* 1110 

At Chhu-bar M*ilaras-pa triumphed over a troop of demons. 
Sgampo performed ascetic propitiations at Hoi kha. Gn&l 
Chhos Abar died. # 1111 

The final visit of Pha-dampa to Tibet. The incarnations 
of Las chhon Kun-rgyaZ, Ac., founded monasteries in Bya-yuZ. 1112 
Khyun tshan yeSes Mama, the disciple of Ras chhun, was 
born. Jo-tshuZ S'es, the spiritual son of Enog mdo-sde, was 
born# Kham lunpa Chhenpo, the pupil of ETgrom, died. 1114 

Sgompa * tshuZ Khrims of Dvag-po was born. EgyaZ-va v 
ye-grags eZmar-va was born. Siod Lunpa Chhenpo died. Se- 
ston Kun rigs died. 1116 

JTChhus dar Artson, the disciple of Sgro (of the Shi byed 
school), was born. Some of the Gter-ston of the SfiiA ma sect 
discovered hidden books. Pha dampa died. 1117 

Ma Khro-phu EgyaZ-tsha, the disciple of Panchhen Sakya 
6ri, Enog-mdo-sde and Phag-gru, &c., was born. 'Ye6es Abar of 
SneAu Ssur died. sgjlll8 

Dgyer sgom founded the monastery of Egya-ma Rin-chhen 
sgan-rnin. 

iZbriA-ston died. Sk|m ye-fgyan of the $hi-byed school 
died. 1119 

Thog-med grags, the spiritual son *>f Enog rado-sde, was 
bom. Ema Ena-ra-va became the * abbot of EgyaZ. The 
age of Sam&dhi commenced. # 1120 
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Chhos rgyan of Se-skyiZbu # , the disciple of JJchhad kd, was 

bom. * • 

The monastery of Sgampoi dg onpa was founded by Dvags 


po Lha-rJe. 1120 

Tliogs med Hod of Enog was born. Brtson-grags of Shah 
was born. When Skor-cbhtft died, his body received animation. 8 
The resurrection was due to the Indian saint Nirupa having 1 
entered it in a miraculous manner. 1121 

Ssla-hod, the spiritual son of JTkhon-phu-pa, was born. 
Oyubfag pa was born. #shon-brts6*i of #lan-lun, the pupil of 
Bya-yuZ Lochava, was born. Eje Milaras chhen died. 

Edo-rje sefige of Glah than died. * , * 1122 

Jo ZZbum, the father of Eta-ston Jo-ye and Jo-fcsotZ of the 
Enin-ma school, was born The later Kun-dgaft of the Slii-byed 
school died. 1128 

Karma dus mkhyeq was admited into tho order of monk- 
hood by Tre-po mchhog Mama. Ach&rya Abhayakara died. 1142 
Mai Kapa chan, tho disciple of S'ama, was born. Zche- 
ston yon-tan yssuns of Se-brag was born. 1125 


The Kasmirian Pandit S'dkya SVi was born. 

Hjig-rten Grags-pa Egya-va rten, who became the dis- 
ciple of Pa-tshab sgom-pa of the Shi-byeeZ sohool, was born. 

Hod hjo yshon-nu yon tan wa^born. 

The 13th Rigs-Zdan (Knlika), called Bna-tshogs yssugs 
(Vi4va-rfipa), a-cended tho throne of Stambhala. 1126 

Dge-b&os ylan of EgyaZ was born. Padma-rdorje Ras-pa 
(he with locks) of the JTbrug-pa school, was born. 

Karma du* mkhyen visited Dvu*. So-chhuh dge ftbar died. 1127 
Bbal-te Bgra 6ohom-pa, the saint of Balti, was born. Jo 
hod ychnii, also called Bhog jo va-son, was born. Ema Narava * 


dried. • 1128 

&68 rah Byah-chhub, also called Dvags po Bgom-Chhun, 
of Dvags-po was born. 

EgyaZ tsha Byaft yeSes became abbot of Bgj&l yd ansa. 
SnubTchhos Zibar died. 1129 

Karmapa Stes-rab hod of Shan died. Egya-AduZ Msin-pa 
died. S'a-vo-sgafi-pa died. Se$ rab rgyajn of DoZ died. 1130 

The red cap kama TshnZ khrinw fcbar died. 1131 

Nam-rokhaA- hod of the red cap school, who was the re-embo- 
diment of Shva raar TshnZ cZpal, was born. 

Du« wkhyen received the final vows of monkhood from 
Mai MuZ ftdsiu. 1132 

G 
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* figampo fcduZ fedsin was born. Sgrb-phugpa died. 1133 

Mh&h 6dag ftaAral, king of Tibet, (recognised as the 11th 
incarnation of Chanrassig), was born. «■ 1134 

Sod sser SeAge founded the monastery of Khrom Kam 
dgonpa at Khrom Gsher. 1136 

* SaA* rgyas dpon-pa, the younger broths of i?gyama dgyer 
sg om, was bom. Shon-6byun was born. Rog 6kra grag $, the 
spiritual son of Rog SW-rab Hama, was born. Qdhon-Aod of 
Bya-yuZ died. 1137 

Du € M khyen visited $gampo 4 at Dvagpo. KhyuA-po died. 
JJgyai-tshab ByaA yefos died. 1138 

Hbrcftn $ton of Bgy&l became abbot of Bgyal ^dansa. 1 1139 

Sterava yontan grags died. 1140 

Bsod nams rtse-mo, the spiritual son of S a- sky a Kun-sAiA, 
was born. 

J9kra£is dp&l of ThaA-pa chhenpo in Stag-luA was born. 1141 


2Z jig-rten gsum mgon Rin 6ssaA the governor of Hbri-goA, 
was born. After t^e death of Hbrom-ston of Bgyal, the abbot- 
ship of Gdansa remained vacant for nine years. Ar spent his 


summer recess at Gdansa. Khu-6er 6rtson died. 1142 

Dgyer sgom tshuZ sen, the disciple of *Mal Ka-va chan and 
Phag-gru, was born. 

GsaA ston spyipa chaspa, one of the 1?an chhen of Sa-skya, 
was born. 1143 

JETkhonphu-pa, the brother of Ma chig S'ama, died. 1144 

2?Aog jo bsod died. 

Bgyal Chharmo, the spiritual son of Bhog thog med, was 
born. -RAogjo Hod died. 1145 

CYCLE III. 

22je-6tsun Grags-pa rgyaZ-mtshan, the spiritual son of Sa- 
ohhen, waB born. 1146 


Kun-Zdan Raa ChhuA, the younger brother of Khro-phn 
rgyal-tsha, was born. 

«RAiA-ma JBgya-nag-pa, the disciple of Sgro-phug i&iA-ma 
Lama, died. H 47 

Shig-pa Mud rtsi, the disciple of JRniA ma Se-brag, was 
born. Machig Sterna died. <■ ° 1148 

Rog Stes-rab 61am a, the religious and ministerial successor 
of .RgyaZ-va-rten-na, was born. 

Dvagpo sgom-tshuZ held the abbotship of Sgampo. DpaZ- 
chhen Hodpo chhe, the son of Sa-chhen, was born. 


1149 
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Phagmo grub-pa interviewed flje-fifgampo-va. 115# 

.Rdor-sen, the younger brother of Ehog Chharmo, was born. 

Sgro chho* 6rtson died. 1151 

Chhag Lochava, also called Dgra-ftchom Btehn rava, the 
disciple of Sten-pa Loch&va, was born. 

Gro-ftdud-rtsi grags ctf Snarthan was bom. (?fcum-«ton * 

founded the monastery of sNar than. Dag-pa 4e$ tsuZ Pha- • 
g$-paof ftan lam became abbot of .figyaZ gfdansa. 

Dvagspo Sfgampo-va died. 1152 

-Rdorje tshuZ khrims of Ubri gon was born. Dvaga-po Sgom-» 
tshuZ founded the monastery of ilftshur-lha lun at StocZ-luh. 1153 
Du£ mkhan pa founded the Karmapa monastery of Gsba 
witshur Lha lun at (?shuM gru feshi Lha luA. 1154 

Thogs mecZ grags of -ffinog died. 1155 

Kun dgeJi rdorje, the spiritual son of 22Aog jo-tshuZ, was 
bom. f 1156 


Dvan-phyug byan rin of Lha luA, who was the disciple of 
Se-spyiZ-pa, was born. 2?ssan «no, the spiritual son of Sans rgyas 
(Zpon ston, was bom. 

ftin Abum, the son of iZniA-ma shaA-ston, was born. Pa- 


tshab sgompa died. Sa-chheti Kun-snin died. i?nog jo-tshuZ 
died. Phag gru-pa founded the monastery of Gdansa mthiZ. 1157 

JBsod nam$ rtse mo becaiJte the grand hierarch of Sq-skya. 
Dge-b&es ftanlampa died. Dus mkyen founded the monastery 
of Iftshur-phu. 1158 

Sans-rgyas sgompa rdor grshon of Bya-yuZ was born. Dge- 
bses ZchaA rib was born. 

ifrna Lochava and Tan eZnenpa, the immanations of Machig 
S'ama, were bom. 1159 

Ye&es rdorje (also called r/tsan-pa -Bgya ra* pa), the dis- 
ciple of JTbrug-pa grlin raspa, was born. GtsaA rinpochhe Nam 
rdorje died. Bas-chhunpa died. 1160 

ChhiAgis Kh£n, the conqueror, who turned the wheel of 
might, was born. 

Skor Nirdpa tava died. 1161 

jRta ston jo ye6es, the IZnin ma Lama, was born. 1162 


Onos Bgjal-ye, lha nanva Sans rip, the disciple of Skyob-pa, 
was bora. # • 

Dus mkhyen founded the monastery of lower Kam-po gn&s 
naA. The monastery of Hchha«Z ; ka grsarma was founded by Se- 
skyiZ-pa. Khyun-tshaA ThocZ cZmar became abbot of JZgyaZ- 
gdansa. Hab jo Sras, the disciple of Tumo, died. , 
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* Bya-AchhaA-kha-pa founded the monastery of Malgro Bya- 
AchhaA kha. The two <31iAra$-pa of Staglun interviewed Phag- 
gru. c 

Sfer-Aod, the son of Rog Skra-grags, was born. 1164 

Gtunwton died at Chhos-lun. Bdor-ston. Ser grogs be- 
came abbot of /SNarthaA. . c 

C ^ 

' Rnog mdo-sde died. S'er hod, the spiritual son of Rogr-Akra 
Grogs, was born. • 1165 

JMnaAri dge-mdsas died. Shan ston Akra rdor, the Rnin- 
ma lama^ died. The abbot of JEfbi^-gon became the disciple of 
Phag-gru. c r 1166 

Jo-Asdd of Dvu?, who was tho younger brother of Bta-^ton-' 
jo-ye (BAiA-ma Lama), was born. 

Hdsed Dharmabodhi died. 1167 

Gy am Assan Chhos smon lam, the disciple of Ssva-ra-va 
fikal-ye, the sou of Phag-gru, was born. H 

The Kashmirian Pandit Sakya S r ri took the final vows of 
monkhood. The monastery of Hdod spaA phug was founded 
by Dus-mkhyen. Tho monastery of Skyor lun was founded by 
Spal-te. Dvagspo sgom-tshul died, after which the abbotship 
remained vacant for two years. Phya-pa Chhos sen died. 1168 

Bsod rdor of Sbom-brag, the disciple of Karma sans rgyas 
Ras-chhen, was born. * 

Rgyal died at Phag-gru, and the abbotship of Sdan-sa re- 
mained vacant for six years. 

Khrom giev died at Kam kam. 1169 

Rin-chhen S'esrab, the younger brother of Rog Sterab 
hod, was born. 

Sami smon lam Abar died. 1170 

Gragsrgyan-pa ascended the throne of the Sa-skya hierarchy. 

Se r byan was appointed to the abbotship left vacant by $gampo. 1171 
Khro-phu Lo-chava Tshul-6e$ byams dpaZ, who was a 
nephew of the Khro-phu Rgya.1 tsha brothers, was born. Rog 
S’esrab lama died. 1172 

Darma grags pa of Stab$-ka died. Jo-Abum, the BAiAma 
lama, died. 1173 

Rinchhen Rod, the disciple of Phag-gru, was born. The 
monastery of Tshal was founded. Bya-Achhad kapa died. 1174 

Chhos rje Sgan-pa was born. KhyuA tshaA yes’es Lama 
died. 

BPon tas dar seA of the middle Hbrug school was born. 

The Skyob-pa (hierarch) of Rbri-goA reoeived the final vows of 
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monkhood. Shaft Lo-chAva grfcb-dpaZ died. Dvags-po Chho* 
grynft died. # 

Sans rgyasisgompa of Snarthaft was born. Ye-grags dinar 
became the abbot of Rgyal-^dan sa. 

Gshon rdor of Mgar dampa Chhos sdift, the disciple of Sky- 
ob-pa, was born. Hbom dgfcn Sesrab^dpal, the disciple of Stag 
luft-pa, was born. The monastery of Stag luft dgon was found- 
ed by Lama Stag lun-than-pa. 

Sa-skya Panchhen, the son of Lpal-food sros, was bom* 
JBsod rgyan of Ko-brag was born. • • 

The monastery of Egyama Rin sgaft was rebuilt by Sans 
rgjsbs dven-fiton. # • 

Raod nam« rtshe of Sa-skya died. Lha-fctsun ssla Hod of 
Hkhon-phu died. 

Bno g Chharmo died. 

Ssans tsha fesod rgyan, the yonnger brother of Sa-skya Pan- 
chhen Kun dgah rgyal-wtshan, was bom. 

The monastery of Karma lha sdeft was founded by Dus 
mkhyen-po. 

IBdo ston 3er grags died at Snarthaii and was succeeded by 
Shaft &tsum rdor hod who waa born in the year iron-horse u 

The venerable Hgro-va/ii wgonpo dvaft phyug Hod Lha- 
luft dpon sras was born. * 

Grags rgyal, of Kharagpa, who was the spiritual son of 
i?god-tshan the Rbrug-pa Lama and disciple of Bhuriba, was 
born. Sift phug-pa died. Rog Bkra 6is grags died. 

Z)von S'er Abyuft, the disciple of Skyob-pa, was born. 
Bloras dvaft fertsoft of lower Shrug, who was the disciple of 
Glsaft rgyara, was born. The monastery of Tshal guft thaft was 
founded by Lama Shaft fcrtson gra gs. The image Lhachhen 
was constructed, -Bgyal-va ye6e$ died at Grags dmar. 

Bbrug-pa gflift ra 8 pa Padma-dorje was born. 

Ream grlift-pa, the .disciple of Gaft-ba and spiritual son of 
Karma du$ wkhyen, was born. 

Bgos tshaft wgon-po rdorje of upper Bbrug, who became 
the disciple gf Rgya ras, was born. 

Hge-b&cs Gian rgyai became the head of Gdan-sa (chief 
seat of the hierarchy). ♦ 

The monastery of iftshur-phu was founded by Bus 
mkhyen-pa. 

Hor Chhift-gis becamo king of the Mongols. Se-spyil 
len-pa died, 


* 
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* The king of upper Mo-rtse Egyafcpo presented the Lord 
Buddha’s image with a golden crown. 

Hchhad-ka monastery was governed by Lhaluft . dv ah 
phyug of Se-spyil. 

King Chhiftgis conquered Man-churia. SteA-ba Lo-chAva 
(Tshul-khrim Ahyun gms) died. c 1 1189 

c * Ssim rinpochhe of Bya-yul (Sans-rgpras Ston-pa grags) was 
bom. Bin mgon sku yal-va of Stag luft dv on kar was born. 

Gian died and was succeeded by Dge-Mes dri-fedul at EgyaZ 
Gdansa.. f 1190 

King Chhih-gis ^conquered Solon country. Mchhus dar 
brtson died. u 1191 

Skysa-ston by an rin pochhe held the abbotship of Egyab- 
^dansa. Lama shah died at Gun than. Karma Dus gaum 
mkhyen-pa died. Gshon-un hrfcson hgrus of Glan-luA died. 
Dvus-pa died. f 1192 

Henceforth Chhin gis became emperor of China. Snas- 
thah Shah fttsun-d^ed and was succeeded by Groms chhe-be 
who was born in the year water-bird. 1193 

Bya-skyun-pa (mdo-sde mg on of Phorog), who was kobrag- 
paS disciple, was born. Khro-Lo-chava visited Nepal. Chhin 
giB conquered Tartary. Kliro-phu rgyaZ-tsha died. Yon-tan 


^ssafts (Eftihroa Lama) died. * 1194 

Jo M)ar, the son of ffima-Abum (Enin-ma Lama), was 
bom. Chingis subdued the Danmag. 1195 

The latter Chhos rje dpal Chhag waB born. 1196 

Skyob-pa and Stag lin-ba built temples at Phag-grn. 

Khro Lo-chAva invited Mitrapa to Tibet who after a staying 
. there for 18 months returned to India. Chhih-gis conquered 
Kherah. Jofcsod (Ehih-ma Lama) died. 1197 

Dvag$-po grol-sgom died. Shva-dmar nam hod died. 

Eft ift-ma-pa Shig-po died. 1198 


Sgam-po sfti sgam-chhen-po was bom. Bkra-Grags, the 
re-embodiment of the red-cap Lama called Nam-feod who was 
a disciple of Dus mkhyen, was born. Gshon-sen of the middle 
Hbrug-pa school was born. Khro-Lo-chAva brought Buddha 
ffri to Tibet. Chhih-gis subjugated Nafrimanpa Ta-ge. 1199 

Dge-hShes Zchaft-ri hdld the abbotship of EgyaZ gfdan-sa. 

Sans rgyas sgom-pa protected the Lo-chA’ja of Bya yul. Gssi 
br]id Grags, the spiritual son of Eftog kun rdor was bom. 1200 

Spy an sfta Rinchhen Ldan, the disciple of Ko-brag-pa and * 

Yuft dgonpa, was born. Chhih-gis conquered the whole of Ho r. 1201 
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Egv a Lo-ch&va (Rnam r£yaZ Rdorje) 1 of Bob was bora. 
Phag-gru Thog-rdug pa was ^orn. Sans rgyae yar byon 
See rab blama of /Stag luA was born. 

Sans rgyas r&$ pa Rinchhen smonlam, the disciple of Sbi- 
byed pa Bog shig-po, was born. 

Sa-skya dpaZ-chhen Hdd died. 1202 * 

Karma Bakshi Cbbos ftdsin, the disoiple of /Sbom-brag*pa * * 
and pupil of Karma Ras chhen, was born. Khro La-chdva 
brought the Kashmirian Pandit S'akya S'ri to Tibet. 

ChhiA-gfs subjugated Harilig. Dgyer-tshul Sen died. . 1203 
■®gyal-po dgab, the younger brother of iZnog Gfesi-brjid, 
was born. The monastery of 2?de-va-chan at /Sne-tha h was 
founded by -Kgya-^chhin rupa, the disciple of Gn&l shan. 

His nephews, Sans rgyas dpal and others, managed the 
monastery after his death. 1204 

The monastery of /?yam &ssan dgon-pa was founded by 
Chhoa fimon lam of Gy am fcssan. 1205 

Chhingis visited Tibet and subjugated all its provinces 
with the exception of Mi-nag. 


« CYCLE IV. 

Ssvara-yeseft, the pupil of Phag*gru, died. 1206 

$pyan-sna grags ftbyun^became the abbot of Phag-gru 
Gdansa which dignity he held for twenty-seven years. Saskya 
Pa^dita received the final vows of monkhood from S'akya S'ri 
Pa^dita. 1207 

Dvon dkarva occupied the abbotship vacated in con- 
sequence of the death of Stag luA than-pa. JBgya-ma Sans rgyas 
dvon ston died. 1209 

Tilla rd or grags, the younger brother of Hbri-goA-pa, was 
born. 

Pvon-po Dar seA became abbot of Hbrug Ralufi after 
the death of GtsaA-pa rgya-ra^. Mal-ka-pa-chan died. 1210 

Hguru Chhos dvan, a jRmA-ma ^ter-ston was born. Khro- 
Lochdva constructed a gigantic image of Maitreya, eighty 
cubits high, which he also consecrated. 1211 

Rgyalva, the eldest spiritual son of Hbrug-pa Bgod-tshaA- 
pa, VaA dgon-pa dnd jftgyaZ-mtshan dpaZ were born. 

The Kashmirian Pagdita S'akya S'ri returned to Kashmir. 

The monastery of Glanthan £/kh^-$de was founded. 1212 


(?shon-nu yon-tan of Hod jo-va died. Bumma fftma 
Abum died. 
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The pupil of ITjam-jser called Chhos Sku-hod sser, who be- 
came the disciple of Semo-chhe the professor of Dus ftkhor, was 
born. 12 13 

Khublai (emperor Se-chhen) Khan of Hor was bom. 
fiPaZ-te Dgra-&chom died. 1214 

• Shva-dmar-tshul «ipal, the disciple of Karma Bakshi, was 
tfora. /Sne-mdo thams chad mkhyen-pa, the eldest son of Smar- 
seAge, was born. Chhag dgra-6chom died, 

Grags rgyan of Sa-sky died. 1215 

JZdorje tshul-khrims became 1 the heirarch of jffbri-goA. 
fifkyob-pa Hjig-rten wgon-po died. 

Khrc-phu kun-Z^an-ras-pa died. Yan-dven-pa died. 
JRgyal-va Bten nas-pa died. 1216 

Rin-chhen rdorje his younger brother, who was the 12th 
(in succession), was .born. 

Dge-66es Zchan riba died. Sgampo MuZ fydsin-pa died. 1217 

Gian ston Sesrab Sen became abbot of DgyaZ-gfdan sa. 

Rnog rdorsen died. • 1218 

Rdorje tshul Khrims of Dbri-gon died. 1220 

Dvon S^esrab byun became hierarch of JTbri-gon’. Bud- 
dhism was first introduced in Hor (Mongolia). Chhin-gis an- 
nexed Sar-tha-gva-chhen. 1221 


Rdorje yeses (Chhos go-ba of iTbri-gih) was born. IZkhruZ 
Shig Darma senge, the disciple of Rog-mchhatZ ^sun, was born. 1122 
Dvon dkar commenced building the grand hall of wor- 
ship at Stag lun. 

Gnos Lha nan-va died. 1223 

Dde-legs rgyaZ-mtshan of Neran, who became the pupil of 
Orgyan Rinchhen eZpal, was bom. Shah ston fttsbem-pa be- 
came abbot of Bg yaZ-va gfdansa. 

The monastery of Dge-Mun sgaA was founded by the two 
disciples of S'akya S>i Pandita named Byan and Ddor. They 
also founded the monastery of Snemo tshag-mig. 

^akya senge founded the monastery of ftamriA in ByaA 
(north) after which he died. S'akya Sri died in Kashmir. 1224 

Rin Sen of Thog-kha of Jffbrigon was born. The 
fourteenth Kulika ascended the throne of S'ambhala. ChhiA- 
gis subjugated Mihag in Tibet, after which he died. 1 1225 

Ogoti, the son of ChhiAgis, who was born in the year fire- 
iheept assumed the sceptre of the Mongol- China kingdom. 1226 

Sgampo Snepa jo sras was bom. Sans rgyas sgom-pa 
died. 1227 
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Orgyan Seftge rinchhen dpal, the pupil of Rgod tshan-pa of 
Stod Shrug, was bom. # 

fiJta-ston jo-ye, the .Rhih-ma Lama, died. 1228 

J3kra4i$ Mama of /Stag lun was born. Jo-Abed, the Rftiftma 
Lama, died. 1229 

Rin-seh of Kham lun Tn Bya-yu^was born f San s rgya jo-t>o " 
dvan phyug c/shon-nu of Bya-yul was born. Gromo-ohhe of 
SNar than died. Llia-lun dvan phyug died. 1230 

Chhos smon lam of Gyam-&ssan died. Rog S'esrab Mama 
was bom. * * 

Ogoti died. Guru Chhos cZvaft recovered concealed 
religious books from the rock of (rnam-ska$ brag. * 1231 

S'ans ston tshul mg on of the S'ans-pa school was born. &er- 
Abyun died at jffbrigon. Gotan, who was born in the fire*tiger 
year, ascended the throne of Hor. IZnog kun-rdor and Rtogs 
Zdan 5ssan died. # * 1232 

Phags-pa, the son of Sa-skya Ssans-tsha, was born. Sehge- 
sg ra, the son of JBnog rgyal-cZgaA, was born. # 1233 

Dvon dkar skuyaZma of /Stag lun died. /S’gam-po Shi 
^gom-chhen died. 1234 

Dar Sen, the disciple oi> Rgya ras of Crtsan, died at iTbrug 
ra lun. Gshon-san succeeded him. 1235 

Rin-rgyan and Ye-Abyui, the sons of Ssaiw tsha of Sa- 
skya, were born. 1236 

Phyagna rdorje, the younger brother of JETphags-pa of Sa- 
skya, was born. • 

Ssans tsha Bsod rgyan of Saskya died. 1237 

Grags-pa yele’s of Phag-gru was born. Grags baod 
(JTtsliam &chacZ-pa) of JIbri gun was born The Mongol chief 
Chhigya dorta, with his troops overrun Dvu (U) and (rtsaft, 


and killed So-«ton and five hundred monks of Sa-#kya, after 
which he burnt Rva-sgren and -RgyaZ-khaA monasteries. 1238 

Chhos kyi Mama died at /SnarthaA. 2)von-S'er-7d>yun 
died. >1239 

Rin hssan, the younger brother of Iihog Sen ge sgm, was 
bom. Meloft IZdorje, the pupil of Rninma jo hbad and disciple 
of Sen-ge rgyab-pa, was born. Jonan kmwpaA Thugs ftrtson- 
hgrus rje, the pupil of Chhos sku hod sser, Was born. 1241 

Uphags-pa and Phyagna, the two nephews of Sa-skya 
Pandita, proceeded to Mongolia* Rog-£er hocZ died. ITbom 
dgon-pa of Stag luA died. 1242 

Rog-shigpo Rin-chhen S'esrab died. v 1243 

H 
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Chhoj kyi rdorje, the younger brother of Rti og Rin-chhen 
fcssah-po, was born. f 

Sa-skya Pandita arrived at Lan-ju (Lan-chau). 1244 

Sa-ikya Pandita interviewed the Mongol king Gotan. 
She-mdo «mar seft died. 1245 

# t S a- sky a Pancjita’s laintly powers were tested. Having 
found him to be a sage and saint, the king^ imbibed faith in him. 1246 
King Gotan sent a proclamation to Tibet making a pre- 
sent of the provinces of U and Tsaft to the Sa-skya hierarch. t 
Gya-pa ghfta-pa, the disciple of lius-wkhyen, died. Sbom- 


grags-pa died. • . # 1247 

Grags fin phi* wichhod-pa of Phag-gru was born. Se- 
fifpyil Kha-va ye£e$ of Lhobrag was born. 

ShaA dkon dpal was born. Lo-chdva Ras died at the capital 
of the Hbrug-pa hierarchy. San*-Sgom of Snas than diod. 1248 
Sans rgyas cZvon grags dpal of Stag lun w»3 born. Ses- 
rab Seft-ge of Roft, the spiritual son of Rgv a Lo-chava, was 
born, Sima sehge o£ middle Zfbrug was born. 1249 

AfChhim nam grags became abbot of Snarthaft. Sa-skya 
Pandita died at Sprul-sde in Mongolia. King Gotan died. 1249 

Mun-khe, who was born in the year *fire-Ji are, ascended 
the throne of Mongol-China. The Mongolian army suppressed 
Mon mkhar mgonpo gfdoh in Tibet. 1250 

jffPhags-pa of Sa-skya became prince Khublai's spiritual 
guide. The Sa$kya-pa hierarch took possession of the 
thirteen provinces of Tibet, called Khri-skor bcbu-grsum. 1251 


The Mongolian king went at the head of an army to 
Gara Zjan yul and returned to his capital in the following year. 1252 
Grags sen of Mun-mebrag kha-wa, the pupil of Jonah knn 
~«pah, was born. 1253 

Spyan $na grags ftbyun died. 1254 

Bakshi became the spiritual guide of the Mongol king Mun- 
khe. Ssem graga seh of Bya-ynl died. Guru Chhos dvah 
unearthed the six Rhih ma scriptures. 1255 

Sans-rgyas dpaZ fcssah (Stag lun dvon-po) was born. Phorog * 
mdo-sde died, 1256 

SeAge rinchhen of Spa&i-skya and of the middle^iTbrug- 
pa school was born. * 

Kun dgaA Jssan-po of She-mdo, an incarnation of Rgod- 
tshahs-pa, was born. • 

RgyaZ-va yah dgonpa, the son of Thamg cha$ mkhyenpa, 
died. Rgod tshah mgon rdor of 8 tod Shrug died. 
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J?de4eg$ rgyaZ mtshan founded the monastery of Ssan ssaA 
nerafi. Lha hgvo mg on eZvaA phyug died. 

MuA-khe,*the Mongol king, died. 1258 

Yon rgyam, the pupil of JonaA kun $paft, was bom. Karma 
j&sam-grtiA Einchhen died. 1259/ 

EgyaZ mtshan Abum of JTjag,* who becafce a leader of # * 
the SaA*pa school, was bora. , 

Karma BaksKi, during the years fire-serpent , iron-monkey 
and iron-bird , made miraculous religious demonstrations. Eso d 


rgyan of Go-brag died. ' • 1260 

Edag-chhen Jssanpo dpal, the son of Sa-skya Ye-Abyun, 
was born. • * 

S'akya fcssaApo, well-known by his other name /Stag luA 
Lo-chava, was born. 1261 

Ssur-phu-va, the pupil of Spyan-sna rin Zdan, was born. 

The great shrine of *Mtshur-phu was built by Bakshi Sfe 
Zdan sgom. 1262 

Sans rgyas *ton tshul Khrims SeAge of Bya-yuLwas born. 1263 
Ohhag chhos rje dpal died. 

H Phags-pa of Sa-skya returned to Tibet from Mongolia. 1264 
KumAra, the son of Meldn rdorje (of the Eninma school), 
was born. ^ 

Gshon-seA died at Ebrug-Ralun. 1265 


CYCLE Y. 

Thog rdug-pa died at Phag-gru. Phyagna of Sa-«kya 


died. 1266 

Dharmapala Rakshita, son of Phyagna of Sa-*kya, was 
bora, 1267 

2Zphag$-pa again returned to Hor (Mongolia). 1268 

Emperor Sa-chhen (Khublai), the grand son of ChhiA- 
gis was engaged in building Peking and three other oities, 
from the year wood-mouse up to this year. 

Kharag grags rgyaZ of Ebrug died. 1269 

Gshon-nu Smon lam of Bya-yul and Spyi-ther paM Pvonpor 
Grags-pa of Dvagpo were born. 1270 

San s rgyas yar-byon of Stag luA died. f 1271 

Guru chho* dv an died. % 1272 

The monastery of Tharpa^UA was founded in the confines 
of Nepal and Tibet. 

Ye-Abyun of Sa-*kya died in JDjaA-yul. 1273 
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Sfokya fcssan-po of Sa-skya became the viceroy of the thir- 
teen provinces of Tibet, called Khri-sker 6chu ^sum, 1274 

JETjam-dvyahs don-rgyan of Sa-skya and Dv ah-bo %rtan 
JBlama of Bsos rgyan were born. 

Sans rgyas dv on grags dpal of Stag-lufi founded the monas- 
tery of Byarns rinpo-chlfe. • 1275 

Ssur- khan-pa dv an ye of Se-spyil* was born. Grags-pa 
baod dpal of the Bka,h-brgyud school was born. Sne-mdo Thams 
chad mkhyen-pa died. 1276 

Rdoi’je rinclien of Hbrigon was born. 1277 

Ye6es Mama of ®tag luh r was born. Sgampo chhos 
trgyan was born. ^ 

Rinchhen rgyaZ mtshan of Sa-skya died. B chuh Tilli died 
at Hbrigcn. 1278 

Rinchhen Chhos rgyal of the Shi-byed school, who was the 
grandson ot IZph.ru/ shig-dar son, was born. Hphags-pa of Sa- 
* skya died. The twelvoth G'chuh died. 

Sansrgyas Ras-pa of the Shi-byed school died. 1279 

Dharmapala became hierarch erf Sa-skya. Bya-rog Rdsoh 
(jong)was captured. Rnog Gssi-brjid Grags died. 1280 

Bya-yul Khams lun-pa died. Rga-Lo-chava of Miilagag 
died. JBkra- grags, the red-cap Lama, died- 1281 


Chhos rgyan, the son of latter TjJriag Chhos rdor, was born. 

Shva dmar Gragr sen, the first incarnation of Bkra-grags 
the red-cap Lama, was born. 

Rdor rgyan of Ron, the first disciple of S'er sefi, was born. 

Karma Bakshi died. 1282 

Sans rgyas iSgompa of Bya-yul and Tshul khims S'esrab 
were born. 

The third Karma-pa hierarch Ran byun rdorje, an incarna- 
tion of Karma Bakshi, was born. 

Rdor-rgyaZ, the 28th hierarch of Hbrigon, was born. Rftog 
rgyaZ po dgah died. J 2 g 3 

Lha-Mo hod of Se-spyiZ was born. The Hbrigon-pa 
authorities burnt Bya-yul. * 

Sans rgyas Gchun S'ton died, and the abbotsliip remained 
vacant for five years. 

Thog kha-va died at Hbrigoh. 

Lha brag kha-va died. , 

# Gynft-ston ^dor dpal, the pupil of 6sur-byams sefige (the 
Rnin-ma Lama), who was Karma Rah byuh’s spiiitual guide, 
was born. ° 1 
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Dharmap&la died at Sa-skya, and Sfara-va ZTjam dvyaA* 
succeeded him in the hierarchy, Sta-seA of IZbrug RaluA died 

Ratna guru of /Stag luA was born. Htsham bchadpa died 
at JTbrigoA. Phag-gru Grag*-ye died. 

Senge rgyaZ-po of middle JTbrug was born. Afohhim nams 
grag* of /Snarthan died. • * 

Bu-ston Rin-chhen grub was born. Eninma Lama Leg*- 
Zdan was born. 

Tb^ Sa-*kya-pa authorities sacked JTbrigon. 

TshuZ-mgon of Bya-yul was born. 

6?ser^lih &kra 6i* tZpal, a follower oi Sfan$-pa, was born. 

DoZ bu Sfer-rgyan, a disciple of Jonan yon-rgfrran, was born. 

Kun-mkhyen chho* *ku JEforZsser died. 

Grag* rgyaZ of Phag-gru, who had acquired the fourfold 
jRninma perfections, was born. 

Urgyan mgonpo £er #pal of Stag luA died. 

Mkhan-chhen Jnana PrajnZL was born. Sa-chhen’s (Khub- 
lai’s) grandson OlchaMthu, who was born in the yea** wood-ox , 
became the emperor of Mongol China. * 

•BgyaZ-sra* Thogmed &ssan po eZpal was born. The iZninma 
Lama Gyun-ston Ssla-va jEZjam dvyan* fcsam-Ztgrub rdor je 
was born. ^ 

Mchhuim karma ZcloA-chhen-pa was born. Sgam-po Sni-va 
Jo-sra/died. 

Sans rgyas cZpon-grag* of /Stag-lun died. Emperor Khublai 

died. 

Rkra^is Mama died at #tag-luA. 

Karma JRniA Lama <3yun-*ton visited Hor. 

Ti^ri Kun-tlo, son of DpaZ issan of Sa-skya, was born. 

Gyag-sde Panchhen (Brtson-figrus Dar rgya*), the pupil 
of Shva-eZmar Grags-sen, was born. 

Ratnakara of Stag-luA was born. 

Ti/ii situ ByaA rgyan of the Phag-gru dynasty was born. 

Dvan lo-ch&va ByaA-chhub rtsemo, also called Blo-brtan 
dpon-po, waif born. 

The monastery of Lha-*teA was founded by Ran-byun rdorje. 

Hkhrul shig parseA of the Shi-byed school died. The 
.BniA-ma Lama MeloA rdorje died. 

The venerable nun Leg* »Mo rgyan, a disciple of RssaA 
dpal of Sa-*kya, was born. 

JonaA Phyog* la* roam rgyal, a native of Mnaft ris, who was 
the pupil of Dol-bu 4er rgyan, was born. 
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Emperor OlchaMthu of Hor died. 

.Klofi Ohhenpa, the disciple of KumAra (the Efiih-ma Lama), 
*wafc bom. Another grandson of the emperor Sa-chhen, tamed 
Khulug who was born in the year iron-serpent, became emperor. 

The Sage Stalls ston Tshnl wgon died. 

The saint Orgyan pa senge died. 

Tisri kun rgyan, the son of Bssan dpa? of Sa-skya, and 
fljam-dvyahs don rgyan were born. 

Egy aZ-wtshan DpaZ fcssan of S'ahs ftbaft-ra, who became 
the disciple of Ssur-phuva, was born. Gsar-ma Grags-Aes, the 
twelveth Phag grti Hierarch, was born. Hjag-chhen Byams 
dpal of the S'anspa school was born. 

Gnis-mchho^ died at Phag-gru. Dpal-6ssaft of Stag-lun 


died. 

Gshon nu rgyal-mtshan of Ri-pa, the disciple of Ssnr-phuva, 
was born. Enog chhos rdor pliyi ma died, * 

Emperor Khulug died. Blama Dampa bsod nams rgyal 
mtshan, the son of Bssan dpal of Sa-sfcya, was born. Sans rgyas 
jovo of Bya-yul died. 

In Hor, Pauyanthu (born in the year wood-bird ), the 
youngest brother of the emperor Khulug, c ascended the throne. 
YeAes Lama of Stag-lull died in India. ^ 

Sans-rgyas Rin-chen diod at Ubrug Raluh. Jonah Kun 
span died. The metaphysical theory of “ Luh thig ” was in- 
culcated by Tshul rdor, an incarnate Enin-ma Lama. 

The sage ZTjam cZpaZ yeAes was born. Hjam cZvafts Kun 
dgeJi senge of middle Shrug was born. 

After the death of Edorje Rinchhen, Edorje rgyaZ-po be- 
came abbot of Ubrigon and built the grand shrine of ETbrigoh. 
Stasrab Senge of Ron died. 

Kun-cZgali 6ssah-po of Sne-mdo died. 

jDkon-mchhog cZpal of Shan died. 

The (astrological and astronomical) work, called Etsi Kun 
6sdus, was composed by Ran-byun-pa. 

Sgampo Sans-rggas Chhos Seh was born. The Age 
Gshon-nu Grub, the disciple of Sahs-rggas ston of Sans, died. 
Efiog Rin-ftssan died. 

Orgyan wgon-po of fiftag-luh erected a large shrine and 
furnished it with images and religious Jiooks, Emperor Pau- 
yan-thu died. • 

Gegen khan, the son of Pau-yanthu, whp was bom in the 
year water-hare , ascended the throne. 


[No. 2* 
1306 


1307 

1308 


1309 


1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

1320 



59 


1889.] and his Chronology of Tibet . 

• 

Bio gros Enam dag was bom in Bya-yul. Bu-ston wrote 
the historical work called Ohho* AhyuA rin md&od. Bssan dpal 
of Sa-skya died? Emperor Gegen Khan died in Hor. 1821 

Ye-sun-the-mur, the great-grandson of Sa-chhen (Khublai), 
who was bom in the year water-serpent, became emperor.* 1823' 

Edorgyan of RoA died. SaA$-rgya$-$ton of Bya-Yul died. 
SeA-rgyaZ died at Hbrug RaJuA. 1324 

Nam mlshah rgyaZ-mtshhn of Lho-brag, who was TsoA- 
khapa’^ tutor, was born. 1325 

MthaA-ya*«(Ananta\ the fifteenth Kulika, ascended the * 
throne of S'ambhala. Kun-61o of Sa-skya died. ’Yon-rgyam, 

' .the Jonan Lama, died. » * 1326 

Emperor Ye-snn-the-mur died. 1327 

The two sons of the emperor Khulug, namely Rinchhen 
Uphags (born in the year iron-mouse ) and Kaus'ali (born in the 
year water-tiger ), successively became emperors, and each died 
after a few months’ reign. Pau-yanthu’s son Chi-ya-thu (born 
in the year wood-dragon) became emperor. , 1328 

The abbot YeSes fcsod nam rgya-mtsho was born 1329 

Don-grub dpal, the son of Senge-ftbum, the spiritual son of 
EAog Chhos rdor, was born. ** 

Ran-/ibyun Edorje visited^Hor. 3330 

Ta-dven Mo-rgyan and Ta-dven Chhos rgyan, the sons of 
Tisri Kun-rgyan of Saskya, were born. Emperor Chi-ya-thu 
died. Ratna Sfri, the son of Kausali, born in the year fire-tiger, 
became emperor. After one month’s reign he died. 1331 

Nam-mkhaA dpal of #tag-luA was born. The monastery of 
Gnas nan was founded by Aftshur. Tho-gwan themur the son 
of Chi-yd-thu, born in the year earth-horse , became emperor. 3332 
Egyan Abum of S'a As jag was born. 1333 

jffbri goA Chhos rgyaZ, who became TsoAkhapa’s tutor, was 
born. Se-spyiZ-pa Rinehhen SeA was born. 1334 

Egampo Chhos rgyan died. 1335 

Sc-spyiZ Lha of Ssur-khaA died. 1336 

Sans-rg$as Sgom Phyi-ma died in Bya-yul. 1337 

Ratna Guru of Stag-luA died. Karma RaA byuA rdorje 
died in Hor. # 1338 _ 

The fourth Karma hieraroh RoZpaAi rdorje Dharma Kirti 
was born in KoA-po. d 1339 

Bnod nam tssafi of SmyuA-^nas was born. 1340 

Bsod nam s rgyaZ-wtshan (Kun-span chhenpo) was bom. , 
Se-spyiZ-pa Bakya 6sod was born. 
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On tbe death of Nam legs-pa, JBlarna Dam pa became the 
Saskya hierarch. Gshon-smon of Dr$g-po died. Kumdra, the 
Enin-ma Lama, died. Dpal-Mo-brtan died. * 1341 

Mun-Me brag Kha-va, the J'onan abbot, died. 1342 

According to the chronology of Egya-Ston the Su£ranta 
Vydkarana was introduced. e ' 1343 

Sakya bssah the Lo-cliava of Stag-lun died. 1344 

Bio gro 8 Sehge of the middle Hbrug-RaluA schodl was born. 1345 
Lho-rin-pochhe Grags you of the Bkahrgyud school was 
born. Kun SeA died at ZTbrug-Ralun. * * r 1346 


Eje-ttsun raA Ma^-pa Gshon was born. Theg-chhen chhoa 
rgyaZ kurf 5kra, the son. of Chhos rgy an of Sa-skya, was born. 

Tadi Situ Byan-chhub Egyan became the ruler of the entire 
Dvvl8 (or central Tibet). Shva-tZmar Grags sen died. The * 
Shi-byecZ-pa abbot Rinchhen Chhos rgya Z died. 1348* 

Rin rgyan Dua fokor-va, the pupil of Hj'^m-tZvyafis Chhotf 
ragon Dolbus, was born. Gyag-phru^/ Sans was born. 

.Mkha-spyocZ dvaA-po Ye-dpal, the 1 second red-cap hier- 
arch, an incarnation of Grags-seh, was born. Sans rgyas rin- 
rgyan, the disciple of //jam-dvyans issam grub the Enin-ma 
abbot, was born. Se-spyil-pa Lha b\o hod died. 1349 

Chlios /ibyun rin-chhen, the disciple of Ifjag-chhen Byams- 
dpal, was born. The town of Etse-than (also called Etsis-than) 
was founded by Ta/ri Situ. Edor-rgyaZ died at #bri-gon. 1350 

Baod nam5 lhun-grub of So-spyiZ was born. The sage 
Jndna-prajna died. 1351 

Karma RoZ pa&i rdorje entered monkhood. A great earth- 
quake took place in Tibet. 1352 

_ Sfar-rm-pochhe (of the Ekaft rgjud school) of Kkams was 
born. 

Byan-pa Tafri dven, with the permission of Ser-rgyan, re- 
paired the monastry of ftam riA. Ta hi Situ brought the whole 


of Gtsan under his power. 1353 

Blogros Sen ge of EgyaZ-lha kkj&h and others commenced 
the Jfnon-pa (Abhidharma.) _ 1354 

Ifjam dpaZ rgya-mtsho, the adept, was born. Chhos 5shi 
grsarma Grags byan of Phag-gru, who became TsoAkliapa’s * 
spiritual guide, was born. 4 1 P355 

Tson-khapa was born at Tson-kha. His disciple Sakya 
bBod was born. Spyan aAa-va Baod nam* Grags Was boro* 
Grub-pa S'esrab of Snar-than was born. 'Karma Rol-pa&i 
rdorje received the final vows of monkhood. 1356 
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Ta&i Sri Kun-rgyan of Sa-Aya died. 

Bsodnam Grags of Phag-gru was born, J9kra-6is dpal 
bv tsegs of Etagjun was born, Gfyag-sde pan chhen founded 
the monastery of E-bam. Ehog chhos rgyan died. 

Blo-gros 6ssah-po of (?tsah, tbe pupil of Hbaftri, was born. 
Byah dpal, tho son of Enog don-dpaZ, was bori% Chho$ feshi 
Enin ma died at Phag-gru. * 

Ratnakara, the abbot of 8 ta£ lun, died. 

Jonah Lo-chava STer-rgy an died. 

Riftii febab-pa was born. Uje Tsohkhapa received abliiSeka 
from Don-rin-pochhe. . B 

Egod phrug ras-pa Grags Abyun of the Bk&h brgyud school, 
a native of Ninu, was born. Eje-&lama (Tsohkhapa) became a 
(S'ramanera) neophite monk under Don rinpa. TshuZ mgon of 
B>a-yul died. Enihma Eloft-chhen died. 

Darma Rinchhen (Kliri-chhen rgyaZ-tsliab) was born. 
Yeses rinchhen of middle 7/brug was born. Bu-ston Thams 
clias wkhyen-pa rotired to the mansion of parity (died). 

Gser-^lih-pa &kra-dpal of S'ans died. 

Byan-Sems kun 5ssan, a pupil of 7i*je (Tson-khapa), was 
born. Orgyan 7?igon-po of St&g lun died. Esam-f/tan dpaZ of 
the Bkah-rgyud school died. 

Eton S'akya rgyan of Khaibs rgyaZ-mo ron was born. The 
monastery of Roh-Byams chhen was founded by Sems-dpa/i 
</shon rgyaZ. * 

The Mongol emperor Tho kwan themur, having lost tho 
throne, fled to Mongolia which he ruled over. LLuh-Wu, tho 
founder of the Tamih dynasty, became emperor of China. Gy uh 
slon, tho predecessor of Mkhaa grub, died. 

The great Tai Mih invited the sage (sthavira) Cliliu- 
//gram-pa to China. 

EgyaZ eras thog med was bom. 

The twelveth Gsarma died. 

Egom-po clihos dvah phyug was born. S'er-sen of middle 
Rbrug was born. 

Eje-Z>lama (Tson-khapa) proceeded to Dvus and Gtsan 
(Tibet proper). 

Hor *ton nam mkhah dpal, the abbot «of the Byan-rtse 
division of DgahZdan, was born. 

Eje-Zriama (Tsoh-khapa) virfted Rbri-gon and Bde-va chan. 

The Vinaya teacher Grag$-pa rgyaZ-mtshan was born. 

Sha-lu Legs rgyan (Khri- chhen) was born. Bo-don chhos 
i 
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i 

1359 * 
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rgyan Phyogs las roam rgyaZ was bo f rn. Bio grags died at 
Snar-tlian. Blama Dampa bsod rgyap was born. 1374 

JRje-61ama collected the first series of his religious dis- 
courses. jFZjam fesam rdorje, the jRhih-ma Lama, died. 1375 

Grags don-pa of Snarthaft was born. 1376 

• The monastery <rf Stag-rtse^rnam rgy&Z sgah was founded 
ty Mkhah spyod cZvan-po (a red-cap Lama). Gyag-sde Pan- 
clihen died. * • 1377 

JZjam-dvyans chhos rje ikra^is dpaZ Zdan was born. 

Stag Urn Nam dpaZ died. ° 1378 

Spyan sna b&od* Jssah of Phag-gru was born. Ifkhan-po 
Ye&es b8<Jd rgyam died* Dvan Lo-ch&va Byan-rtse died. • 1379 

DpaZ Id an Don grub, also called #tag-phru-gu S'ri, a disciple 
of .Rje (Tson-khapa), was born. Chog-ro ftor-pa Kun-Jssan 
of Sa-skya was born. Kun-rgyan of Sa-skya rdson was born. 1381 
Byams clihen-chos rjo of Sfera was born.,, $pyan sna dpaZ 
fcssan of Phag-gru was born. Gun Ru rgyan Sssan of Sera was 
born. 

c 

Karma Ro 1 rdorje died. . 1382 

The Indian Pandife Pan-chhen Nags Rin was born. De- 


tshin j/s’egtf-pa, the fifth Karma hierar®h, was born. S'akya 
rgyaZ-po, the Bninma Lama, who was the abbot of Yah rtse-ra, 
was born. * 1383 

The red congregation hall of Stag lun was erected by Dpal 
rtsegs. 

Dge legs dpaZ issan (Khri-chhen mldias grub-thams chaZ 
wkhyenpa) was born. (Ho was the first of the line of Pan- 
chhen liinpo-chhes of TaSi-lhunpo). Than-ston rgyal-po, the 
physician, was born. 1384 

Ku-jo rtogs Zdan was boim. Karma Smras sen rtog Zdan 
was born. Bsod rgyan, the twenty-second Phag-gru hierarch, 
was born. * 

The shrine of Mamo in Dgah Zdan was founded by Jfkha^ 
*pyod-pa. The Bshipa grsar-ma of Phag-gru died. Jonah Phyogs 
legs roam rgy^l died. 1385 

CYCLE VII. 

The monastery of S6-pyiZ was governed by *tho earlier 
S'akya b&od nams. 13 g 6 

Mus-clihen kun mchhog rgyan, the disciple of Dorpa Kun 
tssan, was born. 

Khri JSlogros chhos skyoh was born. 


1387 

1388 
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Mkhan clihen 2?jam-ye died! Bio sen died at JTbrug Ra- * 
lun. Ripa ^shon-nu rgyaZ mtshan died. 1389 

Dge-Mun grub, the first of the line of the (Bgyal-va 
Rinpo-chhe) Talai Lamas, was born. BsocZ nam rgyaZ-mtshan 
of Se-spyil-bu was born. 

Hjag-chhen Byams cZpaZ of S'an died. S'an JETbaft-ra, tho * , 
pupil of Ssur-pliu and disciple of Spyan-$na Rin Zdan, died. 1390 • 
Byan-sems Mo*rgyan, the ’disciple of Ejo Mama (TsoA- 
khapa), was born. Hgos Lo-chava (yi d Z>ssan rtse </shon-nu 
dpal), tho Karma-BAiA abbot, was born. Bje ilama, after be- 
ing miraculously visited by JTjam-^vyans, proceeded to Bya- 
bral in ZJoZkha. S'er sen died at Hbrugf Ralun. M 1391 

Bdsin-phyi was repaired by Bje-Mama TsoA-^hapa chenpo. 

Ho was miraculously visited by 2Zjig$-bye<Z at Rgy a sog phu. 

Gshoa-nu yeies died in Bya-yuZ. 1392 

Byan-sems ser Zfesan of Smad was born. Bje Mama 
(TsoA-khapa) met Lho-brag-pa. 1394 

Bjo Mama founded tho educational college of #AaZ. 1395 

Rin-seA of Se-spyil-bu died. * 139G 

Nam-mkha/i dpal of middle of IT brug was born. 1397 

Bsod nams mob hog grub/>f SnarthaA, who became il/klia- 
grub’s disciple, and Mkhan-chheq grub $er’s nephew were born. 

Tho second Min emperor Hun-wu tsha ascended the 
throne of China. 1398 

Grags-pa rZpal Zdan of Spas and J2dul-7idsin Blo-gras, tho 
disciple of Bge-hdun grub, were born. 1399 

Bssod-pa dpal grub of BnarthaA was born. Bsod nams 
rnam rgyal of Byams gdiA, who taught asceticism to Bje Mama 
Tson-khapa, was born. Lama kun died at tho monastery of 
Snarthan. Nam-mkhaA rgyal mtshan of Lho-brag died. 1400 

Baso chhos kyi rgyal mtshan, the younger brother of Mkhas 
grub rjo, was born. Kliri Bio gros Mtan-pa was born. $pyan 
sAa Mo-gros rgyal mtshan was born. DpaZ Zdan issan-po of Bdul 


nag was born. Sans rgyas chliOa kyi sen-ge of /Sgampo died. 1401 
ByaA-chhub rgya-mtsho of Stag-luA, the red-cap Lama, 
was born. Ratna grlin pa of the BniA-ma school was born. 
Yunglo became emperor of China. 1402 

Chhos dvaA grags-pa of ShaA Shun was t>orn. 1403 

Sfer-abs Rin chhen, called Stag Lo-chava, was born. Mkha$ 
grub rje took the final vows of monkhood. Bge-Mun grub 
entered monkhood. Mkhah Spyod'eZvaA-po, the Shva-mar (red- 
cap) Lama, died. , 1404 
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* Chhos dpaZ yes’es, the third Sliva c&nar Lama and incarna- 
tion of il/khah dvah , was born. 1405 

Jfkhas grab Thams chad wkhyan-pa became a disoiple of 
Rje Tsonkhapa. The fifth Karma-pa Lama proceeded to China, 
tfpyan sna dpaZ Z»ssah of Phag-gru died. 1406 

• Bkra-sis dpaZ hoi of $tag-lun was born. Emperor Tai 
Jtting (Yunglo) invited Byams chen chhos rje, abbot of Sera, to 
China. Grags bsod nams died at Phag-gru. Chhos Abyuft 
Rinchhen, the saint, died. 1407 

DpaZ Z>ssaii of Se-spyil-bu was born. Tsonkhapa founded * 
the grand prayer meeting of Lhasa, called Monlam chlienpo, and 
founded tiio great monastery of *Rivo Dgfih Zdan rnampar rgyatJ 
va/a g\\h. Kunsran luod rgyan died. 1408 

Panchhen Z>ssanpo 6kra si s of Bkra &is lhun-po was born. 

S'akya S'ri of Tsan was born. Dge-hdun grub took the final 
vows of monkhood. S'akya baod nams of Se-spyiZ^bu died. ' 1409 

Sans rgyas Z&pheZ, the Uab 7tbyams-pa (doctor of divinity) 
of Byams chhen, was born. . 1410 

J?je-6tsun Ren* 7ida7i,-va died at Shin shun. 1411 

Ye-ses rinchhen died at Jlbrug-Ralun. 1412 

Khri Sn ion _Dpa l legs 6lo was born. Gyag phrug sans dpal * 
of Sa-skya died. Llio Jiin-po cliho grags yon died. 1413 

Khri Yes’es issanpo was born. Kfarma De-isliin gr£egs- 
pa died. 1414 

Utlion-va don-Zdan, tlio sixth Karma hierarch, was born. 

Iljam dvyahs Chhos ?'je <7pal founded the great monastery of 
libras spun. Da-pun Ij’hogZ 6ssan of Phag-gru died. 1415 


Dge /idun ftssanpo of G tsaft gi khyun-po bya-braZ, the 
pupil of Baso, was born. The twenty-second hierarch of Phag- 
gru succeeded his predecessor. The historical work, called 
Chhos 7ibyun 6s tan -pa Gsal byecZ, was written by Don grub 
dpaZ of Kamkam. Riiin-ma Rin ghfi recovered some concealed 
religious works from underneath the rock of Khyuft tshaft brag. 1416 
ftag cZvan grags of S tag-1 un was born. 1417 

Kun dg ah don-Zigrub, who founded Egyud stod, was born. 

The monastei'y of Sera theg chhen glifk was founded by 
Sfakya ye6es. Dharma Rinchhen became Tsonkhapa’s succes- 
sor on the grand hierarchical throne of DgeJi Zdan. Rje 
Tsonkhapa returned to the presence of Maitreya Bodhisattva. 1418 
S'er rgyan of Snarthan was bornf The monastery of 
Gtean snags mkhar was founded. 1420 

Rje-nor Z»ssan rgya-mtsho was born. Rgyan-Bde founded 
the monasteries of Guos than and Ssun-man of Me-rtog Zdan. 1421 
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GtsaA Mo-gros, the pupil (ft Dpah ra, died. Grub Sferab* 
of SnarthaA died. 

Chhos dvaA-phyug of Sgampo died. 1422 

Grag$ 6er (the second) of SnarthaA was born. 

Lo-chdva B&od nams rgyam was born. He wrote thirteen 
volumes. l?kra iis dpal rtsegs died at Stag luA. * 1423 • 

Mkhan-chhen Du$ Hkhor-va Rin rgyan was born. Karma * 

Mtshur-phu-pa composed Byed Vtsi^ and Sa-byar Sgrub rtsis 
and Caaah gnas drug. 

HAAslii, the fourth Ming emperor, ascended the throne of . 

China. Nam dpaZ of JTbrug RaluA died. , 1424 

Panehhen nags kyi Rinckhen first visited Tibet. .Bsson-te 
became the fifth Ming emperor of China. 1425 

Dpal-7ibyor lhun grub of Sera (a native of 6?nal-ston) was 
born. The sixteenth Kulika, named Bhiipala, ascended the 
throne of S'ambhala. Dpa l Zdan hlo-gros of Sera was born. 

S'ar Rinpochhe died. 1426 

S'akya wichliog Zdan was born. Rgyal dvah chhos rjo dpal 
of middle Hhrug was born. IZtogs Zdan Hjam dpaZ rgya-mtsho 
died. * 1427 

JPlo JssaA grags-pa of J2c^ar-ston was born. 

-HTjam dvyaAs JDgah Z>lo (Legs-pa chlios &byor) was born. 

Star Jssan of ByaA-rtso was taorn. Mchhog lha of Rva stod 
was born. Goram baod seA was bom. Btogs Zdanpa’s incarna- 
tion, J2gya sras ses rab Aphel, was born. 7?ssaA dor kun- 
fcssaA of Saskya founded the monastery of E-bam. Se-spyil 


&sod lhun died. 1428 

JBkra gis dpal hod-pa became abbot of StagluA. Baod rgyan 
of Se-spyil-bu died. 1 129 

Mkhas grub rje became the grand hierarch of JDgah Zdan. 

Safis rgyas rinchhen rgyal mtshan, the 22niA-ma Lama of Ye-rtse, 
died. 1430 

Kun-dgah rnam rgyal of Thon-mi, the disciple of Panchhen 
Byams grtiA, was born. Hbum phrag ^sum-pa of Saskya and 
Kun-dga/t clihos issaA were born. 1431 

Panchhen Ye-rtse of Rkra^i* lhunpo was born. Se-spyil- 
pa Si ian grags was bom. The monastery of Rgynd smad was 
founded by Rje-seA. Baod 6ssaA of SmyuA,f?nas died. J432 

jfcfkha* grub rje wrote a commentary of the Kalachakra 
system. JTduZ Msin grag* rgyan died. 1433 

The monastery of Nalendra was founded by RoA-^ton. 

The possession of CrtsaA passed to Rin-^puA from the 
hands of Phag-gru, 1434 
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c The monastery of Stag mo #liA wafc founded by Muschhen 
Dkon Twchhog rgyan. The sixth Ming emperor TiAg-thAA 
ascended the throne. Kun rgyan of Saskya Jong died. 0 1435 

The monastery of Byams-pa gdiA in Chhafc md o in Khams 
was founded by Sm.ad S'es rab 6ssan, the disciple of TsoA- 
khapa. e 1436 

% The monastery of Mdo Shagd glih was founded by ByaA 
Sems kun dg ah. Mkhasgrub Chhos rje'died. , 1437 

Bio 6ssaA Sima, the Dvon-po (disciple) of TsoA-khapa, 
was born. The first Uphag-pa-lha of Khams was born. Bje 1 
ftag dvaA of Phag-gru was born. The great clihorten of DpaZ 
7/khor chljos-sde of GyaA-tse wad built. t 1438 

Chhos skyoA &ssaA-po (Shvalu Lo-ch&va) was born. 1439 

ByaA Sems S'akya bsod nara^ of Rva-sgreA died. 1441 

Yon tan rgya-mtsho of Thon-pa was born. 1442 

Bdag-clien 2?lo Egyan of Saskya was born. ByaA sems 
kun dgah 6ssaA died. * 1443 

Don yo d dpaZ Zdan of Sera was born. 

S'esrab sengo 'of $narthaA, who founded the 7?gyud grva 
tshan of Gtsan and Dvu s, died. Gu-jo rtogs Zdan died. 1444 

Kun dgali bdo legs rgyan fcssaA of Gpas rnin, who became 
Baso’s disciple, was born. Lhariba of Bgyud stod was born. 

Lha dvan dpal 7ibyor was born, lln&g byan dpal died. 1445 


CYCLE YIII. 

Einchhen Chhos rgyen (Chhog Lo-cliava) was born. The 
monastery of Bkra-iSis Lhun-po in (rtsaA was founded. Nam 
mklia/i dpvd (Hor-ston, the Lama of the Mongols) died. 1446 

ByaA Chhub rgya-?ntsho (of the red-cap school) of Stag 
luA died. 1447 * 

Chhos rgyaZ bstanpa (Rab 7&byams-pa or doctor of divi- 
nity) of Dvagspo, who was S'ans rgyas Aphel’s disciple, was 
born. Kun 7issan Chhos nam of Edo-raA was born. The 
monastery of Skyid tshul of Hbras-yul in Sa-skya was founded 
by Sans 7&phel, the Eab libyams-pa. Ujam dvyans chhos rje 


died. 

RoAston died. 1448 

Khri Si s dar legs bio was born. The seventh Ming emperor 
Tsing-the ascended the throne. Legs rgyan of Shvalu died. 

GuAru rgyen fcssaA died. BodoA phyogs las rnam rgyal died. 1449 
Grags rgyan $gam Smyon of Sgainpo died. 1450 

JBso d nams wChhog grub of Snarthan died. Shva dinar 
Chhos dpa? yc£es died. 1451 
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Khri-pa Chhos lies was born*. Khri-pa Rin hod was born. • 
Chho Grags Ye3es, the fourth Shva-dmar Lama, was born. 
Panchhen Nags*rin visited Tibet. Karma Mthoh-va Don Zdan 
died. Rimi Abab-pa died. 1452 

Sgampo bsod rgyan was born. The seventh Karma hier- f 
arch Chhos Grags rgya-mtsho was born. • 1453 » 

Phyogs la s rnam rgyaZ and Chhos tZvah Lhun-grub were * 

born. • * 1454 

Kun-5ssah of ftor was born. 1455 

GiAib Chhos rdorjo was born. 

Bkra-£is cZpal, the Tantrik saint of the Karm^ school, was 
born. The eighth Ming emperor T'ften-srun ascended the 
throne of China. Byah sems 3er b ssan of Smad died. 1456 

Chhos Zdan Mo gros of BgyucZ stod was born. Panchhen 
Nag cZvah grags-pa was born at Shun. 1457 

The second S'akya JsocZ nams of Se-spyiZ was born. Bkra 
iis dpal of Stag luh died. 1459 

The second Bkra cZpaZ of. Stag lun was born. Shan grags 
of Se-spyiZ died. % * 1460 

Baso Chhos rgyan became the grand hierarch of Dgah- 
Zdan. Khri Bio gros Chhos skyoh died. 1462 

The monastery of Gohkar Bdorje Gdan was founded by 
Thon-me kun dgah. * 1463 

The monastery of Skyo mdali dgonpa was founded by Ilgro 
mgon B\o gros issanpo of Skyo mdali in the eighth year of his 
age. The nineth Ming emperor Hwa ascended the throne of 
China. 1464 

Blogros rgyaZ-ratshan founded the monastery of STi-stih. 

Stag Phrugu S'ri died. Lo-chhuh Dka h 5shi-va died. 1465 

Grags don of Snarthah died. 1466 

Panchhen Nags rin died at PaZpo in Nepal. 1467 

Btsun-pa Chhos rgyan of Sera was born. Bnam rgyaZ 
Grags-pa of Stag-luh was born. The monastery of Gscr-wdog 
chan was founded by S'akya mchhog. MaS'Chhen Dkon rgyan 
died. 

Bje druh Chhos dv ah Grags of Shahshun died. 1468 

Bssah dpal died at Snarthah. Bio rgyan (Sems-DpaA 
chhen-po) of Bdentfo than died. * 1469 

Smon lam Mo gros, the first embodiment of Sems dpaA of 
Bdemo thah, was born. * § 1470 

BsocZ nams eZpaZ 6ssah of Stagluh was born. The monastery 
of Grva Byams grim was founded by Thumi Lhan bkras. Spyan 
Sri a 51o rgya-mtsho died. 1471 
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• Khri Chhos /SkyoA rgya-mtsho was € born, Lha Chhos AssaA 
of Se-spyiZ was born. B\o Artan became the grand hierarch of 
Dgah Zdan. The monastery of Thub-Astan rnam-rgy/iZ was 
founded by Karam-pa. Baso Chhos rgyan died. fi duZ nag-pa 
of Bnar than died. 1472 

• Dge Adun grub $ed, and Panchhen BssaApo Akra iis 


became abbot of fikra iis lhunpo. c BniA-ma S'akya rgyaZ died. 1473 
Dge Adun rgya-mtsho, the second embodiment of. the Rgy al- 
va Rin-po-chhe, was born. 

Bio gro$ Grags cZpaZ (fidul Adsin) died. Byams pa GliA- • 
pa died. t 1474 

Ssla-ya rgyal mtshan of $t6A skor, an incarnation of fiduZ 
Adsin grags rgyaa, was born. Kun cZpaZ of Hbrug-pa school died. 1475 
Kun dgah legs Mo of Sgom-rum was born. 1476 


Khri-pa Panchhen AsocZ Grags, an incarnation of Bu-ston, was 


born. BssaA Akra having died, LuA rig rgya-mtsho became 
abbot of Bkra&s lhunpo. Ko-ram AsocZ Senge founded the 
monastery of Thub-bstan rnam rgyaZ </lin. Khri Bio Artan 
died. ’ 1477 

Ssur-maA Bya Atan-pa was born. At the sixty-first anniver- 
sary of TsoAkhapa, a religious controversy took placo at IZtse- 
4ar. 1478 

The Etse 6ar controversy having terminated, Smon lam 
dpal became the grand hierarch of Dgah Zdan. 1479 

The Lama Shva cZmar led the Tsan army to Dvus. Wgos 
Lo-chdva 6rslion-cZpaZ died at YicZ rtse. 1480 

ftag-cZvaA fijigs mecZ Grags of Bin spun was born. Lo- 
chava AsocZ rgyam was born. 1481 

In the sacred chronology of Nor AssaA rgya-mtsho the 
712th year of the second ago expired. ’ 1482 

Byams Chlien Bab Abyams died. * 14S4 

Talai Lama Dge-Adun rgya-mtsho entered monkhood. 

Grags ies rab became abbot of SnarthaA. Kungrul of JRgyud 
stod died. 1485 

DpaZ AssaA of Se-spyiZ died. fiphag$-pa lha of Khams 
died. 1486 

Sgam-po AsocZ lhun died. HuAti, the tenth Ming emperor, 
ascended the throne of Chinn. Sgam-po AsocZ rgyan died. 1487 

Lo-chava Binchhen AssaA of Shvalu was born. The mo- 
nastery of Nan yod saAs chhos sde of Sa-«kya was founded by 
fib am phrag ^sum-pa. Gor ramph Bead SeA of Sa-skya died. 1488 
Bio AssaA Nima became grand hierarch of Dgah Zdan. The 
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monastery of Thub-5stan Yans-jftt-chan was founded by Bab 
ftbyams-pa Thug-rje dpal of Mus. 1489 

Khri Mi nag rdorje 5ssah-po was born. Khri Smon lam 
dp&l died. 1490 

Khri-pa Dvon-po J?lo Sssah Sima died. 1491 f 

Khri Chhos grags Jssahpo was born. Khri Dge-hdun 
istan-dar was born. * 1492 9 

The work, called Bk&h gdami Chhos AbyuA Osal sgron, was 
written by Las Chhen kun cZgah rgyaZ ratslian. 1493 

Kun cZgah GroZ mchho#, the head of the Jonah school, was 
born. . 1494 

Thontni KuncZgafe rnam rgyaZ died. KundgaJ 6de legs of* 

Qnas rhih died, ftag Grags of Stag-luh died. 1495 

Khri rgyan 5ssah was born. 1496 


Rinchhen tfpuhpa of Crtsah, after taking $ne7m rdsoh, took 
possession of SpyicZ S'ah.— At the grand annual prayer meet- 
ing (Monlam Chhenpo) of Lhasa the Lamas of the Gsah-phu 
and Karma schools humiliated • those of the Sa-skya-pa and 


libras spun schools. Khri ye fcssah died* 1497 

Karma Grub thob Rkra cZpaZ of On an founded the hermit- 
age of Orgyan Rikrod. • 1498 

Hdarston became grand hierarch of Dg&h Zdan. Panchhen 
mchhog Lhapa died. 1499 

Khri hag dvah Chhos Grags was born. * 1500 

Rio grsaZ rgya-mtsho of Tshar-chhen was born. Sgom- 
smyon died. 1501 

Ujam dgah 51o died. Kun cZgah Chhos issah, the abbot of 
SkyuZ tshal, died. DpaA-po Chhos cZvah Chun Grub died. 1502 

The second Dpaft-po Gtsug-lag phreh-pa, the astrologer and 
chronologist, was born. Hbum phrag, dsum-pa of Sa-skya, 
died. 1503 


Khri Dge-legs tZpaZ of Hoi dgah was borfi. 

The third incarnation of the Panchhen Rin-po chhe, named 

JSlo Jssah don grub, was born. 

The sage Phyogs las rnam rgyaZ was born. Tih-te, the 

eleventh Ming emperor, ascended the throne. * 1504 

Karma Chhos Grags rgya-mtsho died. 1505 

• » 

CYCLE IX. 

Mi Sskyod rdorje, the eighth* Karma hierarch, was born. 

Sahs rgyas dpaZ, the second incarnation of Uphags-pa lha Khams, 
was bom. 


j 
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v Sfeif-fasafi died at ByaA rtse. S'a'kya mchhog of Sa-skya 
died. # 1506 

The second Bkra dpaZ of Stag-lun died. • 1507 

Dge-Mun rgya-mtsho founded the monastery of Chhos 
ftkhor-rgyaZ in the plain of Bgyvd Metog than. 1508 

* Chos Zdan 51o gres of Rgjud stod died. Khri Ildar $ton 
Plo 5ssaA grags-pa died. 1510 

2?lama rinpochhe Dge-h&un rgya-?Atsho becamcrthe grand 
hierarch of Bkra 6is Ihunpo. 1511 

Panchhen Bkra 4is mam rgyaZ of $gampo was born. 

Mkhas grub Nor^ssan rgya mtsho was born. 1512 

DpaZ« Jlo of Sera dipd. * * 1513 

The Panchhen died at /Snug. 1514 

Khri Byams-pa rgya-mtsho was born. Ifeodnams DvaA 
rgyaZ of /Sgampo was born. Lharipa of Bgyxul stod died. 1515 

The grand Lama Lge-frdun rgya-tntsho became abbot of 
Hbras spuAs. 

Khri Rin food- pa wrote a treatise on the chronology of 
tho Buddhists. 1516 

The power of 6?tsafi-pa, having waned since the year fire- 
mouse , the monasteries of Sera and libras epuh recovered their 
place in the Monlam Chhenpo, the grand prayer assembly 
of Lhasa. 1517 

Thub <7van Z/stan 7/dsin of /Sgampo was born. Kun-e?gaZ& 
dpaZ of ftan, who was born in tho year fire-ox, became abbot of 
Chhab-mdo. 1518 

Khri Tshe-fcrtan rgya-mtslio was born. Baod cZpaZ of Stag 
luA died. 1519 

Grub-chhen Clihos rdorje made over the book of miraculous 
revelations of Tson khapa to tho Talai Lama Blo-6ssaA Don 
grub. Thon-pa Yon-rgya-mtsho died. Grub thob of Gnan, 
having died, was re-born in the same year. 1520 

Kya-Jin, tho twelveth Ming emperor ascended the throne 
of China. 1521 

Khri dam Chhos cZpaZ &bar was born. 1522 

JEfjam dryhfis ?wkhyen brtse draft phyug was born. 


JBnam rgyal 6kra 4is of Stag lun was born. Don jod dpaZ 
Zdan of Sera died. Chho/ kyi Sfima of JKdo-roA died. Rab 
7>byams-pa of Dvags-po died. Chhos Grags Ye^es of tho Shva- 
dmar school died. , * 1523 

ifkha# grub Sans rgyas Yeses was born. Dkon wichhog 
yanlftg, the fifth Shva dinar hierarch, was born. 


1524 
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Khri Dpal febyor rgya mtsho was born. Metri Dongmb 
rgyaZ mtshan of Bod mkhar was born, 1525 

JSsod nam£ Chhos frpheZ of Dgon Osar was bom. JETbrng* 
pa Padma dkarpo, the great antagonist of Tsofikhapa, was bom. 

The sixteenth Kulika (fabulous emperor), named DpaZ sky oh 
(S'ri-pala), ascended the throne of S'aiybhala, The great Shalu 
Lo-chiva was born. # 1526 

BBod Grags-pa Becamo the grand hierarch of Dga h Man, and 
wrote the Buddhist historical work called Biah (/dan Chhos 
ftbyufi. * 1528 

Khri S'esrab legs bio died. Rnam rgyal Grags-pa of Stag 
luA died. * • “ 152D 

The foundation of the monastory of Phan 6de dgon was 
laid by Sans rgyas fckra &is, the father of Hphags-pa lha the 
second. 1530 

Khri Dge 7idun rgyaZ mtshan was born. Sgom Mo mam 
rgyan of Egyud *tod S'ar-va was born. 1531 

EgyaZ mtshan 5ssaA-po became abbot of Egyud-*mad. 1532 

*Spah dkar Rinpochhe was bom. • 1533 

TharpaM rgyaZ mtshan, also called Naga grub-chhen, was 
bom. 

Chhos rgya-?>itsho became the grand hierarch of JDgah Id an. 1534 
Kun-6kra of Stag luA was born. The work on astrology 
and astronomy, called Etsi s grshufi, was composed by tftsugla 
phreA-va. 1535 

Eje-druA Lha dvaA Chhos rgyan, the incarnation of Baso 
Chho* rgyan, was born. The abbotship of Sera was filled by 
Ejo Jtsun-pa. The JEfbrigun authorities dispossessed the Bgo 
Zdan-pa hierarch of eighteen communities, Hod ana &c. 1536 

Edor ftssan of Minag becamo the grand hierarch of Dgaft 
Zdan. Khri Chhos $kyoA rgya-mtsho died. Karma IZphrin las 
pa died. 1538 

Khri Sans-rgyas Rinchhen was born. Khri-pa Chho* 
bses died. Khri-pa Rin hod died. Bya 6tan of Ssur maA died. 1539 
Enam rgyaZ DpaZ bssaA of Egyud Smad was born. Ifkhan 
chhen nam rgyam was born. The monastery of Mnah ri* Grva- 
tshafi was built on a hill near Etse-thaA. , 1540 

The Talai Lama Dge-Adun rgya-mtsho diod. 1541 

The third Talai Lama Bsod,nams rgya-mtsho was bora. 1542 
The monastery of Phan 6de #liA was founded. Kun leg* 
of Sgom rum died. 

Khri Chho* ner Grag* was bom. Khri Bio rgyam of Stag 


1543 
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lxxh Brag was bom. Khri Damchhos dpaZ was born. Eje 
6tsun-pa died. The monasteries of .Tshal GuAthaA and Stag 
luA lha khaA were destroyed by fire. ‘ 1545 

Eje-druA Sfer cZvaA foundod the monastery of Dar rgyas in 
Kham6. ftag cZvaA Chhos Grags became grand hierarch of 
Djgah Zdan. • t 1547 

Eje bsod nam$ rgya mtsho enterod^ monkhood. 1548 

The monastery of Eshad sgrub ^lin in Khams was founded 
by Baso apruZ sku. Enam rgyaZ Phun-tsho became abbot of 4 
Stag luA. 1549 

Khri ftag-cZvaA Ohhos Gragf died. 1550 

ChhoS Grags 5ssaA-po became grand hierarch of DgeJi 
Zdan. Sgampo Bsod lhun died. 1551 


Mi Gy o SAiA-po (Eje-druA tsha-wa-pa), who was born in 


tho year fire-serpent, was appointed to the abbotship of Chhab- 
mdo. Sems cZpaft Smon lam Elo gros died. « Sgam-po bsod 
name DvaA-rgyaZ died. * 1552 

The second incarnation of Scms-Hpa/*, named Nag eZvan 
Grags rgyan, was born. Khri Bsod nams Grags-pa died. Khri 
Minag Edor 6ssaA died. Karma Mi bskyos rdorje died. 1553 

Khri- pa Grags-pa rgya-mtsho was borfi. 

Khri-pa Grags-pa rgya-7?itsko was born. Kun-fekra Lo- 
ch&va filled the abbotship of Stag-luA. His father SaAs 5kra 
died. 1554 

The ninth Karma incarnation, named Evan-phyug-rdorje, 
was born. Tho first incarnation of Bsod nams Grags-pa, named 
Bsod nams ye dvaA, was born. StoA skor Ssla rgyan died. 1555 

Yontan rgya-mtsho of Ston-skor was born, 

Hge-Zidun fcstan rgyam, tho incarnation of Eje-druA SAags 
ram-pa (Egc-Ekra&s), was born. * 1556 

Ege- legs dpaZ of Hoi dg&h became grand hierarch of Dgah 
Zdan. EvaA phyug rab-6rtan of (?nas c/sar was born. Bsod 
nams rgyamtsho becamo the abbot of the Sera monastery. 1557 

Ekon-mchhog rgya-mtsho of Sro (Hre) rgyud monastery 
was born. Edag Ohhen Bsod cZvaA was born. Khri-pa Chhos 
Grags JssaA-po died. 1558 

Eje druA S'esrab dvaA-po of EgyaA Sod held the abbot- 
ship of Chhab-mdo. 1559 

Khri-pa Tshul Khrims Chhofi ftphel was born. 1560 

Thub-dvaA 5stan Zidsin of Sgampo'died. 1561 

Shva lu Lochava Rin-6ssaA died. Enam Ekra of Stag luA 

died. 


1562 
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The incarnate Lama Sans rgya ohhos fedsin was born. 

2?sod! nams rgya-mtsho took the vows of monkhood* Dge* 
ftdrun. fcstan dar*became the grand hierarch of Dgnh Man. 1563 

Tshe 6rtan JBdorje pha gus of GtsaA became master of 
the province of CftsaA. Panchhen JBlo-6ssaft Don Grub died. 1564 / 

Stesrab Phun-tshogs of .Rgyara was Jborn. Gtstfg-lag Aphren- 
va died. Kun rfgah GroZ Chog died. JTphags-pa Sans rgyas 
died. 

Panchhen ifaam tharma Blo-fcssan Don Grub died. 1565 

CYCLE X. 

The third incarnation of Hphags-pa Lha, named MthoAva 
don Zdan b&od nams rnam rgyaZ dvan po hi sde, was born. The 
eighteenth Ming emperor HwaA-ti ling Chhing ascended the 
throne of China. Khri Dge legs cZpaZ died. Tshar-Chhon Mo 


gfsaZdied. '• 1566 

Tho third Dpaft-vo Karma tftsug lag rgya-mtsho was born. 
Tshe-rtcn rgya mtsho became grand hierarch of Dg&h Zdan. 

Khri Dge Mun fcstan dar died. * 1567 

Chhos rgyan of tho Qnas riiiA monastery became abbot of 
Bkra 4is lhunpo. * 1568 

The fourth Panchhen (Tasi Lama) Bio 5ssaA Chhos kyi 
rgyaZ mtshan was born S' er (ZvaA became abbot of Chhah mdo 
for the second time. A disputo between JIbri Gun and Stag 
luA took place. 1569 

According to his biography Panchhen .Bio 6ssaA Chhos 
rgyal mtshan was born in this year. 1570 

fifgampo Khri-pa Bkra S'is kun Grags was born. Mkhanpo 
ftag dvaA Chhos Grags was born. At Skyid S' oA tho Phag-gru 
dispute took place. Sems cZpaft spruZ sku Grags rgyan died. 1571 
Khri Dkon mchhog Chhos Aphel of Glifi BmacZ was born. 


The third embodiment of Sems dpaZ sprul sku ftag dvaA Chhos 
rgya mtsho was born. 

The fourteenth Ming emperor Wan li S'iA kya ascended 
the throne of China. 1572 

Sfar-va nam rgyan-pa governed Rgyud stod. Talai Lama 
Baod nams rgya-mtsho founded on Potala *the monastery of 
Bnam rgyaZ Grva-tshaA which afterwards was converted into a 
jBniA ma institution. , 1573 

C?saZ khaA spruZ sku Chhos rgyan, who was an incarnation 
of Khri DAag-dvaA Chhos Grags, was born. Lama Taran&tha 
Kun BniA of the JonaA school was born. Byam-rgyam became 
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the grand hierarch of Dga h Zdan. The armies of Bin «puA, 
after invading Dvus, returned to <?tsa$. 1574 

Khri Tshe brtan rgya-mtsho died. Talai Lama Baod nanw 
rgya-^tsho proceeded to Mongolia. 1576 

Dstan Ztdsin phun tskogs of Mg ar dam was born. The 
inonastery of /Sku-7ibifm (Kumb^m) was founded at the birth- 
place of TsoA-khapa. Althan Khan received the Talai Lama 
BBod nams rgya-mtsho, who in the following year founded the 


monastery of Theg Chhen Chhos ftkhor g\ih. § 1577 

Baso Lha dv ah became abbot of Chhab mdo. According to 
the directions of the Talai Lama # Bsod nams rgya-mtsho, the in- 
carnate LtimaDsod nams ye dvaA founded the monastery of 
Thub-chhen Chhos ftkhor of Sbom ftbor in LithaA. 1579 

Talai Lama Baod nams rgya-mtsho visited Chhab mAo. 
Internal disputes raged at DbriguA. 1580 

Sans rgyas yeses gave the vows of monkhood to Panchhen 
Rinpochhe. DpaZ febyor rgya-mtsho became the grand hierarch 
of Dgafc Zdan. Gusgrf. Khan of Hor was bcirn. 1581 

Dkon mchhog yan lag the Shva-dmar Lama died. 1582 

The sixth Shva-dmar Lama, named Gar dvaA Chhos kyi dvaA 
phyug, was born. • 1583 

The abbot of Stag luA, named fta g dvaA main rgya, became 
abbot in the 15th year of his age. 1584 

Mkhas grub J/phags-pa S'akya lha dvaA was born. 1585 

Sgam-po Dkrasis rnam rgyaZ died. Bod mkhar Don-grub 
died. 1586 


Hjam dvyaAs rgya-mtsho and JBgyaZ-va rgya-mtsho of 
Stod skov were born. Talai Lama Dsod nams rgya-mtsho died. 1587 
Tlio fourth Talai Lama Yon-tan rgya-mtsho was born in 
Mongolia. Tho Dga/i Zdan abbotship was held by Dam-ehho* 
of DpaZ /tbar, and the Dgyud smad hierarchical chair was filled 
by JKnam rgyaZ dpaZ fcssaA, . 1 588 

Dio fcssaA rgya-mtsho, the physician of G\ifi Stod in CrsaA- 
phu, was born. Khri Byams rgya-mtsho died. Mkhas Grub 
Sans rgyas Yeses of Dven-sa died. 1589 

Dgo-fcdun 5ssaA rgya-mtsho, the incarnation of Khri Byams, 
was born. Dio hssafi ISTag dvaA of Sgo-maA waB born, at Dsam 
grub sgaA. 

The Panchhen Rinpochhe took the fijpal vows of monkhood. 1590 
Ye&eff rgya-mtsho, the first incarnation of Sans rgyas Ye4e$ 
of Dven-sa, was born. S'ar-va Nam rgyan of -Rgyud Stod died. 

The incarnate Lama Baod nam* ye dvaA died. 1591 
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The 2Z brag-pa Lama Dpag ham. dv aft-po was born. 1592* 

Bsod nams cZge-legs, the seoqpd incarnation of .Bsotf name - 


Grags-pa, was •bom. ITphags-pa mthoft-va-don Zdan held 
the abbotship of Chhab-mdo. Gu4ri of Hor overrun Mgo cZkar. 1593 
-Bio wChhog rdorje of Bman InA was born, Dpon (Gover- » 
nor) Bsod nams Chhos Aphel, also called Rab ftrtah, was bom. 1594 
Da-yan Khan, son of Gu£ri Khan, was born. Sans rgya* 
Rinchhen filled the grand hierarchical throne of DgaA Zdan. ‘ 1595 
Kun cZgah b&od nams the Ddag ohhen (hierarch) of Saskya 
was born. 1596 

Khri Dpal Abyor rgya-mtsho died. > Khri Dam chhos dpal 
Abar died? The abbot of Bgampo, Dkra 6is Kun grags, died* 

Kun 6kra of Bfcag lufi died. 1598 

The Panchhen ascended the throne of Rkra 4is-lhunpo. 

Mkhan cbhen nam rgyan died. 1599 


Chlios Abyor rgya-mtsho, the incarnation of Khri dpal 
rgyam, was born at Thafi-rifi. Karma Dv an phyug rdorje died. 1600 
Khri Nam dag rdorje 61o fcssaft don yod was bovn. Dkon 
mchhog yar Aphel of the Sre rgyud-pa monastery was born. 

Bsod nams mchhog grub of Shvalu was born, Rnam rgyaZ 
dpal Assan of Rgyud smad died. 1601 

Mkhan-po Bsod nams mchhog grub was born, frag rgyan 
became grand hierarch of DgaA hi an. The Talai Lama Yontan 
rgya-mtsho was brought to Tibet from Hor, and being given the 
vows of monkhood by the retired hierarch of DgaA-Zdan, pre- 
sided over the monasteries of if bras spuA and Sera. 1602 

The tenth Karma hierarch Chhos dvyins rdorje was born. 

Chhos dvyins ran Grol, the RniA-ma Lama, was born. 

.RgyaZ sras Don rgyan-pa founded the Dgon-luA monastery of 
Amdo. SemsjZpaA frag dvaA Grags rgyan died. Ye£es rgya- 
mtsho, the incarnate Lama of Dven-sa, died. Baso Lha-dvaA died. 
Hphags-pa mthoA-va don Zdan died. 1603 

frag dvaA phun-tshogs mam rgyaZ, the incarnation of Sems 
dpaA, was born. 

-Bio AssaA Astan 7&dsin rgya-mtsho, the second incarnation 
of Dven-sa, was born. Chhos kyi rgyaZ-po mam RgyaZ rgya- 
mtsho,' the fourth incarnate Hphags-pa of Ilhams, was bora. 
Baso-Rje-druA (Lha-dvaA chhos dvan phyug) died. The fort of 
Bkyi-SoeZ sgar was destroyed by the Karma armies. Chhos 
rgyan, the incarnate Sems dpaA, died. 1604 

Gu£ri Khan effected a reconciliation between the Oe-loth 
and Khalkha Mongols,, who were quarrelling on account of a 
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question of precedence between the grand hierarchs of Jgaft 
Zdan and of Stoft skor shabs draft n§med 5je-6tsnn dam-pa. 

For this service he received the title of Gusri. • 1605 

The fourth incarnation of Sems dp&h ftag cZvaft phun- 
tshogs rnam rgyaZ was born. The grand hierarchical throne 
cf Dga& Zdan was filled by Ch^ios ner, also called Bses </iien 
grags. Khri Dge-rgyan died. 1606 

Tirandtha wrote his -Rgya-gar ethos 7ibyun *“ Rise and 
progress of Buddhism in India. ,, 1607 

&paft cZkar Rinpochhe died. 1607 

Dkon-mchhog rgyaZ mtshan f of the monastery of Sre-rgyud 
near 2?kra3is lhunpo, was born. Dam chlios rgya-mtsho of 
Pa-chhe, the teacher of Sumpa, became abbot of Stag-luft. frag 
(Zvan rnam rgyaZ of Stag luft wrote the work, called Chlios- 
Ttbyuft (history of Buddhism). 1608 

2?kra-£is grags rgyam of Sgampo was born. Don yo d 
chhos kyi rgya mtslio, the incarnation of -RgyaZ sras, returned 
to Dvus. The armies of Gtsan invaded ‘.Dvus and withdrew. 1609 
The Grva-tshan monastery of Amdo was founded by Likya 
Ser mchhog. 1610 

-Hdul-va chhos rje hod rgyam-pa reduced the monastery 
of $ku-7<bum into a 67tsaft institution. The Karma hierarch 
Phun-tshog rnam rgyal became the lord temporal and spiritual 
of Gtsaft. Khri Sans rin died. 1611 

The Panchhcn Rinpo-chhe presided over the Monlam 
chhenpo (prayer congregation) of Lhasa between this and the 
year earth-horse. 1612 

Talai Lama Yonton rgya-mtsho took the final vows of 
monkhood from the Panchhen Rinpo-chho. 1613 

jBIo rgya-mtsho of /Stag brag filled the grand hierarch’s 
chair of DgaT i Zdan. Phun-tshogs rnam rgyal of Gro-tshaft ka 
rift became abbot of Dgon luft Byams (/lift. The incarnate Lama 
J3&od nams c?ge legs dpal died. 1614 

Talai Lama Yonton rgya-mtsho died. 1615 

Talai Lama frag (Zvaft &lo fessaft rgya-mtsho was bom. 

The Panchhen Rinpo-chhe became abbot of flbrags spuft. 

Bkra-^is Phun-tshogs, t also called Lha-pa chhos rje, held 
the abbotship of Dgon luft. Yap Sans rgyas chhos ftdsin died. 1616 
Khri Byams 6kra was bora. The incarnate Yap Lama Sans 
ye was born. Dam chhos cZpaZ filled the grand hierarch’s chair 
at Dgaft Zdan. The Gtsaft army beseiged Sera and ZZbras spuft, 
and killed many thousand monks. Khri chhos ner grags died. 

Khri .Blo-rgya-mtsho died. 1617 
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The third incarnation of Jtsod gra gs, called Grags rgyan 
of (7ssims khafi goA-ma, was born. Chhos hbyor rgya-mtsho, 
the incarnate Lama of Than-riA, died. 1618 

.B&od nam s chhos ApheZ filled the grand hierarch’s chair at 
Dgafc-Zdan. 

The Mongol and (JtsaA armies fought with ^each other at 
.fikyan than sg&ft, where many Tibetant fell. 1619 * 

Khri Dam chhos cZpaZ died. * 

Sumpa slo-dpon-pa chhe-va a second time held the 
abbotslfip of Dgon lufi. The fifteenth Ming emperor Then-chhi 
ascended the throne of China. The Mongols defeated the 
GtsaA armies at JBkyaA thaA sgaA, and thereby restored lost, 
territories to Dge-grag$-pa. * 1620 

The Mongol iZphrin las lhun-grub, also called Smin grol 
Nomen khan, was born. Talai Lama JBlo 6ssaA rgya-mtsho 
became ^bbot of ZZbras spun. 1621 

The Panchhen Rinpochhe erected the golden spire of the 
shrine of i?chug-chig-shal. Grags rgya-mtsho became the grand 
hierarch of Dgsbh Zdan, After his death the hierarchical chair 
was nominally filled by frag dvaA chhos rgyan. 

Khri-Tshul Khrims chhos-^pheZ died. 1622 

Talai Lama Bio fcssaA rgya mtsho took the final vows of 
monkhood. 1623 

Dkon mchhog chhos Aphel became the grand hierarch of' 

Dgafc Zdan. Panchhen became the abbot of the Byan rtse 
college. ^ 1625 

CYCLE XI. 

The eighteenth Kulika emperor ascended the throne of 
Sfambhala. -Hjam-pa chhos rje (Chhos rgya-mtsho-va) became 
abbot of Dgon luA. , 1626 

This year a little decrease was observed in the solar bright- 
ness, and there being an entire eclipse of the moon, the whole 
phenomenon was considered as ominous by DpaZ lhun of Pha 
boA kha. The sixteenth Ming emperor KhuA-tin ascended the 
throne of China. Dkon-mchhog rgya-mtsho of the Sre rgynd 
monastery died. 1627 

Panchhen chhes rgyan built a gilt dome on the monastery 
of Dg&k Zdan. 1628 

Zchafi skya Ohhos rje grags-pa hod sser became abbot of 
Dgon-luA. ' 1628 

The monastery of RoA-po was founded by 8kaZ Zdan rgya- c, * 

K 
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mtsho, also called RoA-po grub cliheA of Amdo. The Shva 
dmar Lama Gar-dvaA died. Dpaft-vo Gtsug lag rgya-mtsho 
died. c . 1629 

The seventh Shva^dmar hierarch was born. 1630 

Khri Cliona$-pa was bom* -Kgya-ra S'esrab Phun-tsliogs 
^lied. , 1631 

* Sumpa Slo-dpon-pa Dam-chh6* rgyal mtshan became abbot 
of Dgon-luA. • . 1632 

The incarnation of Sgampo, called Nor rgyan, died. 

Khri J51o gros rgya-mtsho was born. Bio fcssaA bstanpaAi ‘ 
rgyaZ mtshan was born. 1634 

Sgaiqpo Bkra 3is grags rgyaVn died. . 1635 

Ldan-ma smon lam mb /ibyor-pa (Tshul-khrims rgya- 
mtsho) became abbot of Z)gon-lun. Gu6ri clihos rgyaZ entered 
Kokonur, and defeating the armies of the Khalkka tribes who 
were inimical to the Dgelug-pa school, proceeded towards Dv\xs, 
from which place he returned to Kokonur. * 1636 

J2klion-ston dpaZ lliun died. 

Bstan 7tdsin legs bind of Kon-po became hierarch of Dgaft 
Zdan, but he could not long hold' the office and was obliged to 
resign it. Bje-Dge rin succeeded him. The Talai Lama and 
the incarnation of Gssim khan Gonma took the special vows of 
Smad Zidul dge sloA from Panchhen tharns chad mkhyon-pa. 1637 
^ag-dvan fcstan jffdsin iZphrin las (Sky id son shabs drun) 
was born. Bnam rgyaZ dpaZ Mbyor (Chhos-&ssaA sku gon-ma) 
became abbot of Dgon-luh. Gu£ri chhos rgyaZ subdued Beri, 
the chief of Khams, and annexed his possessions. \\ 1638 

S'akya lha dvan wrote the historical work, called Chhos 
J2byuA. King Beri of Khams, being a follower of the Bon 
religion, was declared a common enemy of the Buddhist reli- 
gion. Ho was thrown into prison and punished with death. 1639 
ilfkhan-po l$ag dvaA chhos grags died. 1640 

LchaA $kya ftag dvah chhos Zdan dpaZ Z>ssaA-po was born. 

Uphags shi-va 6ssan-po, in the 44tli year of his age, became 
abbot of Chliab mdo. Gu4ri khan entered GtsaA and captured 
the king of GtsaA and annexed GtsaA koA to his dominions. 

He was proclaimed king of Tibet. The governor JSsod nams 
chhos phel became regent. , . 1641 

Blo-fcssaA bstm Tidsin ITphrin-las of Khalkha was bom. 

2?stan-pa rgyaZ-mtshan of 2>vags-p<? became hierarch of 
Dgah-Zdan. * 1642 

, Hphagtf-pi chhos rgyaZ died. 
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jBgyai-va rgya-mtsho, the ifth incarnate flphag*-pa of 
Khams, was born. Six great noblqp of China conspired against 
the emperor KhruA tin, and their leader usurped the imperial 
authority for a fortnight, after which the Manchu chief Sun-t'i 
Chhi-the tsuh took possession of the imperial crown. 

The famous palace of Potala was l^uilt. * 

The monastery of Ma-mgur in Amdo was founded by 
Lamo spruZ $ku Blo-gvos rgya-misho and Hod sser bkra 
Khri dkon mchhog-ohhos ZipheZ died. 

Khri Dvags po died. 

The spiritual teacher of the authoj (Sumpa mkhanpo), 
named Hjann cZvyan^&sh ad-pa (frag-eZvaA fcrtson grus), was born.* 
Dkon-mchhog chhos fcssaft filled the hierarchical throne of Dgah 
Zdan. Hor Don grub rgya-mtsho became abbot of Dgon-luA. 

The abbot of Sgo-maA, named Dsam grub SgaA«pa ftag 
dvaA bio bssafi dvyin chhos, became abbot of Dgon-luA. He 
afterwards accepted the abbotship of Rva-sgreA in Dvus, in 
consequence of which Don yod rgyaZ mtshan of Hor dun 
succeeded him in the Dgon lu.fi abbotship. 

Legs rgya-mtsho established a Tantrik school in the 
monastery of Sku-hbum. The, monastery of Dgah Zdan Dam 
chhos //lin of Dtsan-po was founded by the retired abbot of 
Dgon lufi at Sser khog. 

The Talai Lama visited China (Peking), and was there de- 
corated with the insignia of Tai Sri by the emperor Shun-t'i. 

The Sde-srid (viceroy) Sansrgyas rgya-mtsho was born. 
Hod Sser Dkra sis held the abbotship of Dgon luA. The Talai 
Lama, on his return journtey from China, visited the monasteries 
of Dgon-luA, &c. * 

DpaZ Zdan rgyaZ mtshap/filled the chair of the grand hierarch 
at Dgah Zdan. \ 

Gu4ri khan died. 

Emperor Khang-shi (2ftle-*kyicZ), known to the Tibetans 
as an incarnation of Grags rgyaZ mtshan, was born. Sakya Lha 
Dv an died. 

Tharpa Chhos rje (Dkra rgyaZ mtshan) became abbot of 
Dgomlun. 

The EniA-ma Lama (Ssur-chho* dvyiAs R&A-groi) died. 

Gu^ri’s son Ta-yan khan became king of Tibet, flphrin 
las rgya-mtsho became Sde-sricZ (viceroy). 

Don-yoeZ chhos graga of Lu-hukya became abbot of Dgon- 
luA. 
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Dlo-6fcsaA rgyaZ-mtshan filled the throne of Dg&h Zdan. 

The second Mancha emperor Kang-shi (ShiA-tsu) ascended 
the throne of China. Panchhen Dlo-fcssaA chhos rgy an died at 
Nag-ssla. . 1661 

The fifth Panchhen Rinpochhe (Plo-6ssan ye^es dpaZ 6ssaA), 

Vho was Sumpa m khan pas spiritual guide, was born. Sgo- 
maA Psam grub sgaA-pa died. 1662 

The incarnation of PgyaZ sres, named Plo fessaA &stan Msin, 
arrived at Dgon-luA. The abbotship of Dgon-luA was held by 
Dp &l Zdan rgya-mtsho of Pde rgyu-chha-va. Hor Dka h fcchu, 
being invested with the title of IjjTo-men khan, returned to Ptsan 
dgon fro fh Dvus and established Dchhad nan. The period of 


Tshul khrim (&la) commenced. 1664 

ftag dv aA Dphrin las, who was born in the Jlre-sheep year, 
and who had previously filled the abbotship of Chhab-mdo, died 
this year. SpruZ sku grags rgyan died. # 1666 

Plo-fcssaA Don yod filled the hierarch’s chair at Dgaft Zdan. 

Ta-yan khan died. t The S&e srid (viceroy) JETphrin las died. 1667 
Mchhod cZpon sde-ba became .Sde-srid (viceroy). 1668 

Talai khan Ratna became king of Tibet. Plo-mchhog of 
/Sman-luA died. • 1670 

Thu-fckwan chhos-rje (Plo-Z>ssaA rab fcrtan) became abbot 
of Dgon-luA. Khri Plo-fcssan rgjal mtshan died. 1671 

Khri-dkon-mchhog chhos 6ssaA died. 1672 

Karma chhos Dvyins rdorje died. 1673 

Byams pa Pkra 6is filled the hierarch's chair of Dgah Zdan. 

Likya Dpon slob Plo-fessaA rgyaZ mtshan became abbot of 
Dgon-luA. Plo-6ssaA sbyin-pa became viceroy of Tibet. 1674 

ftag dvaA Plo-6ssaA rgya-mtsho took the vows of the Stod 
ftdul Dgeslon of Tibet for individual emancipation. 1676 

Khri Dlo-&ssaA of Don yo d died. 1677 

The layman SaAs rgya-mtsho, who was born in GroA-smad, 
became viceroy of Tibet. 1678 

The abbotship of Dgon-luA was held by Rinpochhe Pstan 
paM rgyaZ mtshan (chhu-6ssaA sprul sku). The monastery of 
Lamo Pde-chhen was founded by Chha-kwan Nomen-khan. 1679 
A long tailed comet was seen from MAaft ri. Shvalu Psod 
nams died. 1 * 1680 

Klu-Abum rgya-mtsho became hierarch of Dgaft-Zdan. A 
fearful earthquake took place in Tibe$* ‘The Talai Lama died. 

Dkon-mchhog yar ApheZ of Sre-rgyud died* Pstan Main 
Aphrin las of Skyid shod died. 1681 
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The Talai Lama TshaAs dlyan* rgya-mtsho was bom. 

The astronomical work of Bde-srid, oalled Baidurya dkarpo, was 
compiled. • * 1682 

Khri Byams-pa fckra 6is died. - 1683 

After the return of Bio gros rgya mtsho to China, TshtiZ 
khrims dar rgyas of Chones became hierarch of Bga& Man. 1684 
Lama Rinpoohhe Pad dkar fcdsin-fia Yefos rgya-mtsho was * 

born. The left branch of the Oeltfth Mongols and the Khalkhas, 
being on the verge of going to war with each other* Khri Blo- 
rgya mtsho reconciled them to each other. 1685 


. CYCLE XII. 

Khri chhen Blo-fcssaA rgya mtsho of Lamo of Bgah Man 
proceeded to Peking. 1686 

BchaA skya T&kau Sri ftag dvaA Bio tssaA became abbot of 
Bgon-luA. Bla-ma Blo-gro* rgya-mtsho died at Ifbog khog. 1687 

Bstan pafti Kima (the Bdorje slo-dpon of Sumpa mkhanpo), 
who was an incarnation of Khri Blo-rgyam, was born. 1688 

Bdo.pa Rab Byam$-pa (BpaZ Man rgya-mtshb) became 
abbot of Bgon luA. 1689 

Bsam-Mo fibyin-pa rgya-w^tsho of Bkaft hgyur became hier- 
arch of Dgah-Man. 1691 

The Bde-rgyu chhuA-va, named Kun-dga& rgya-mtsho, 
became abbot of Bgon-luA. 1692 

The Bde-srid (viceroy) Sans rgya rgya-mtsho built the 


nine storeyed palace of worship (Pho draA-dmarpo) of Potala. 

The annual prayer cougregation called Tshogs-mchhod Bmon 
lam was established by the Bde-srid to commemorate the anniver- 
sary of the accession of the Talai Lama ftag dvaA Mo bssan. 1693 
Chone Tshul-dar became hierarch of Bgah-Man. 1694 

Blo-&ssaA ftag-dvaA Hjigs med, an incarnation of Bgjal 
sras Rinpochhe, was bom. 1695 

The Bde-srid (viceroy) Sans rgyas rgya-mtsho wrote the 
work, called Boiser shva ser chhos ^byuA, t. e., history of the 
rise of the yellowcap school, ’ 1697 

Lama Rinpochhe Ye-rgyam of Mon arrived at Bbras- 
spuA. ,Ohhu 6ssaA Rinpochhe became abbot of Btsan Dgon 
monastery. Btsan jpo Nomen khan died. « 1698 

BTjam dvyaAs 6shad rd or became abbot of Bgo-maA. 1699 

Don-yod rgya-mtsho became hierarch Dgah Man. 

Btag-luA shabs druA Chhos kyi Sima became abbot of 
Bgon-luA. 


1700 
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• Talai Lama TshaA dvyafts rgya-mtSho renounced the vows 
of celibacy and monkhood at JSkra Ihunpo. 1701 

The /Sde-srid (viceroy) Safi* rgyas rgya-mtsho resigned his 
office. The Mongol prince Lha-bssaA became king of Tibet. C 1702 
Sumpa mkhanpo was born. 1 1703 


Pad dkar Adsin-pa was identified as the real incar- 
nation of the Talai Lama. Lha-bsSaA, the son of Raha rgyaZ-po, 
fought with the Sde-mcZ (viceroy) San^rgyas rgya-nttsho. The 
latter was killed, and with him four hundred Tibetans were slain. 
Lha-bssaA declared himself the absolute monarch of Tibet. * 
The Talai Lama TshaA-dvyaAs rgya-mtsho was ordered to China. 


He died near lake Khokonur. f « 1704 

Pad dkar Adsin-pd Ye$e* rgya-mtsho was placed on the 
throne of Potala. 1706 

The Talai Lama $kaZ bssaA rgya-mtsho was born. 1707 

A great earthquake took place in Tibet. 1708 


The new Talai Lama and -Hjam-dvyaAs bshhd rdor were in- 
vested with the insignia of an imperial order, ifjam dvyaAs 
bshad-pa founded the monastery of Bkra sis Akhyil in Amdo. 
At Dgon-luA the Dampa ^sdm (three incarnate Lamas) estab- 


lished the Bgjud Grva (Tantrik school). 1709 

Chhu-bssaA Rinpo-clihe, a second time, held the abbotship 
of Dgon-luA. Sumpa mkhanpo became a monk of Dgon-luA. 1711 
IZjain-dvyaAs bsliad-pa wrote the work called Ujig-byed 
chhos AbyuA. DchaA skya frag dvan chhos Man died. 1713 

ITjam dvyans bshad pa established a Tantrik class at Dkra 
6is Akhyil, and wrote a chronology of Buddhist events. 1715 


The incarnation of DchaAskya Ye &es bstan-pa iSgron-me 
was born. 

The armies of ChuAgar, or the left branch of the Mongols, 

• slew king Lha-bssaA. 1716 

The ChuAgar armies sacked the Bmh monasteries of Dnam 
rgyaZ <?liA, Edorje brag, Smin groZ <jrliA, &c., and made the 
Dge-lugs-pa church predominant all over Tibet. 1717 

Under the command of the emperor of China the Talai 
Lama BkaZ-bssaA rgya-mtsho was brought to Tibet from Sku- 
Abun by Thu-bkwan Rinpo-chhe chhos rgya-mtsho and placed 
on the throne of Potala. 

JETbyin rgan became abbot of Bkra £i$ AkhyiZ. JTjam- 
dvyaAs bshad rdor died. The emperor KhaAg-shi died. The 
third of the Manchu line, called Shifi-tsu yuA-ting, became 
emperor. 1721 
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The Oeloth Mongols of Kholeonur fought with the imperial 
forces and were defeated. The Chinese killed upwards of seven 
hundred monks ef all classes, including the abbot of Gser'khog 
dg on, called Chhu-issaA rinpochhe, and destroyed many religious 
objects, and burnt down several shrines and congregation halls. 

They also demolished three great monasteries of Shva-vo khog 
as well as many hermitages. Many aged monks of $ku-Abum 
were also killed. Sumpa mkhanjfo proceeded to Tibet. 1723 

The Chinese, under their generals KAng and Yo-u the-ii, 
destroyed the temples and grand congregation halls of the . 
Dgon-luA monastery, and burnt thirteen sets of I?kaft-7igyur, and 
killed many monks. The monasteries of the jffju-lag Sem-ni* 
dgon schools, recluses cells, &c., were destroyed by them. In 
the autumn the three hermitages of Dgon-luAand Shva-vo khog, 
and the monasteries of Uju-lag were rebuilt. 1723 

Sumpa mkhanpa was appointed abbot of Sgo maA. 1725 

The nineteenth Kulika Bnam-gmon seA (Vikrama Sirphn) 
became emperor of S'ambhala. .When the demon like ministers 
(Bkuh Won) killed the viceroy (Sde-srid) Shah khan chhenpo 
who was a devout advocate of Buddhism, Pliola Theje Bsod 
nam s Stobs rgjas (king MivaA)^ returned to Dvus from upper 
Tibet with troops of Ladag, Mnuhri, and OtsaA. He slew up- 
wards of one thousand troops of Dvus and Kon-po, &c., and 
entirely suppressed the enemies of the Government. 172G 

When the Dvus people rose in rebellion, Phola Theje, being 
reinforced by the Chinese troops, killed the threo rebel ministers 
and removed the Talai Lama to Ekuh-dug. Bgyul sres *prul 
$ku became abbot of libras spun J51o-^sa7 gliA. Phola Theje 
became viceroy of Tibet, and was also invested with the title of 
Chun- van. 1727 

Dgon luA, Btsan dgon and other monasteries having been 
restored to their former condition, the author’s predecessor 
Sum-pa chhos rje Phun-tshog# rnam rgyaZ and Ebu-chho$ 


rje Blo-fcssaA dpai became abbots of Dgon luA and Btsan-dgon 
respectively. 1728 

The author (Sumpa mkhanpo) returned to Amdo from 
Dvus in Tibet. 1730 

The author founded the monastery of Bshad sgrub grliA. 1732 
The author accepted the abbotship of Bsam-gftan gflin. 1733 

VaA chhos rje-grags-pa dpaZ hbyov became abbot of Dgon 
luA. 

At the command of the emperor of China the LchaAskya 
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ftinpo-chhe brought back the Talai I?ama from Hgah dag to 
Dvu$, and restored peace and prosperity to Tibet and Kham*. 

DchaA $kya Rinpo-chhe beoame famous for his excellent 
exposition of the work called JRtan-Ahrel stocZ-pa. 1734 

Emperor Yung- ting died and was succeeded by his son 
*Chhin-lnng. » 1735 

# The incarnate Tha-kwan o/ Dgon-luA, named 2?lo-5ssaA 
chhos kyi Nima, was born. At the ctonmand of the emj>eror 
the author proceeded to China, ftag dvaA mam rgyal, also 
called KhyuA tsha shabs druA, became abbot of Dgon-luA. * 1736 
A great earthquake took place at the walled city of NiA- 
4a mkhais near the mountain called Glan-ru, and destroyed tho 
city. 4 1737 

Panchhen 2?lo-&ssaA ye4es died. 1738 

The sixth incarnate Panchhen DpaZ Zdan ye4es was born. 

Bde-rgyu shabs druA (Dge-legs rgyaZ mtshan) held the abbot- 
ship of Dgon luA. 

BgyaZ sras ye gra gs died. . 1739 

Blo-fcssaA dpa?, Zdan the incarnation of .RgyaZ sra*, was 
born. 1740 

.RgyaZ tig Rab-M)yam$-pa (Blo-&ss%A don-grub) became 
abbot of Dgon-luA. 1741 

A very long comet was observed in Tibet. 1742 

The author (Yeses DpaZ ftbyor), in the forty- third year of 
his age, was called upon to fill the abbotship of the Dgon-luA 
monastery. 1745 


Inscribed Seal of Kumara Gupta . — By V. A. Smith, Esq., C. S. 

(With a Plate.) 

The first announcement of the discovery of the seal, which forms 
the subject of thiB paper, was made by an article entitled “ An Archaeo- 
logical Find ” in the Pioneer newspaper of the 13th May, 1889. The 
artiole attracted my attention, and I published certain remarks on it in 
the issue of the same newspaper for the 28th May; 1889. A few days 
later Mr. G. J. Nicholls, C. S., Judge of Cawnpore, entered into corre- 
spondence with me, and informed me ‘that he was the owner of the 
seal. He has very kindly allowed me to examine and describe the 
original. 
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Tli© seal (see Plate ¥1) is oval in shape, slightly pointed at each 
end, and is 5| inches long by 4 J wjde. The edge varies slightly in thick- 
ness, but is generally about f ths of an inoh thick. The surface is pro- 
tected by the rim being raised abote the face of the plate about -^th of 
an inch. The metal is whitish grey, and is thought by Mr. Nicholls ,to 
be base silver. The back of the plate is fitted tyith two solid button^,* 
each more than half an inoh in diameter, by whioh it could be at- 
tached to another object. It probably was attached to an inscription 
engravedon metal. 

The upper section of the face of the seal, being slightly less than 
one half of the surface, is occupied by acquaint figure of the mythical 
monster Garuda^xecuted in tolerably high reUef . He is represented 
standing on a base composed of two parallel lines, facing front, with 
outspread wings. His face is that of a man, broad and full, with thick 
lips. His hair is arranged exactly like the wig of an English Judge. 
A snake is twined round his neck, its head projecting above his left 
shoulder. 

A circle, intended doubtless for the discus of Vishnu, who rides on 
Garuda, is faintly indicated'iu the field, to the proper right of the figure, 
and a corresponding dim mark on the proper left is probably intended 
for the conch shell of the god. • 

A space an inch in length is left blank at the bottom of the plate. 
The interval between this space and the parallel lines on which Garuda 
stands is occupied with eight lines of prose inscription. The alphabet 
is that used by the Gupta kings both for coin legends and inscriptions 
on stone in Northern India. The letters, though minute, are well and 
clearly cut in moderately high relief, the vowel marks being fully ex- 
pressed. Jlost of the inscription is easily legible, but it is damaged in 
places, especially in the middle of the second and thiid lines. 

The seal was presented to Mr. Nicholls (who accepted it ott bohalf 
of Government) by a member of a very old and respectable Muhammadan 
family residing at Bhitari near Sayyidpur in the Gh&zipur District, 
N. W. P. It was found at some date previous to 1886, when the founda- 
tions for a new building were being dug. It is certainly genuine. 

The fact that the tablet is a seal is readily proved by comparison of 
it with similar objects. 

The only other known seal of the Early or Imperial Gupta Dynasty 
iB that which is fused on to the spurious coppfir plate grant from Gayi, 
purporting to have been made by Samudragupta. That seal is of copper, 
and is described as follows by Mr. yieet : — “ On to the proper right side 
of the ptete* there is fused a seal, oval in shape, about 2J-" by* 31". It 
has, in relief on a countersunk surface — at the top, Garuda, represented 
h 



86 V. A. 8xmth**-Inscribed Seal of Eumdra Gupta IT. [No. 2, 

as a bird, standing to the front, witfi ontstretched wings ; and, below 
this, a legend in five lines, which, being also in relief, is so worn that 
nothing of it can be read except a few disconnected ‘letters here and 
there, and Nom[tt]dra<7[w]p[£a4], very faintly, at the end of line 5. 
It must have contained a succinct recital of the genealogy, after the 
*fashion of the Asirgatjk seal of S'arvavarman, No. 47 above, page 219, 

and the Sonpat seal of Harshavarclkana, No. 52 above, page 231 

The legend on the seal of this grant ft in characters which present a 
very different appearance to those of the body of the inscription ; as also 
does the copper of the seal, as compared with the substance of the plate ; 
and the seal is in all probability^ genuine one of Samudragupta, detached 
from some other plate.,”* • 

The copper seal of Harsh avardhana, above referred to, is even larger 
than the one now under examination, measuring 5J" by 6f. It weighs 
three pounds six ounces. “ All round it there runs a rim, about \ ff 
broad ; and inside this thore are, in rather shallow relief on a slightly 
countersunk surface, — at the top, a bull, recumbent to the proper right ; 
and below this the inscription, ”f in thirteen lines. 

The Garucja device recurs on the seal of the copper plate inscription 
of Raja Tivara Deva (circa A. D. 800), found at Rajim in the Central 
Provinces. “ The top of the seal is circular, about 3^" in diameter. It 
has, in relief on a rather deep countersunk surface, across the centre, 

a legend, in two lines ; in the upper part a figure of Garuda, facing 

full front, depicted with the head of a man, and the body of a bird, with 
his wings expanded, with, apparently, human arms hanging down between 
the wings and the feet, and witli a serpent with expanded hood, standing 
up in front of and over each shoulder ; on the proper right of this, a 
chakra or discus, the emblem of Vishnu j and on the proper left a 
Sankha or conch shell; in the lower part, a floral device.”! 

The device on the upper portion of a royal seal was invariably the 
emblem used by the dynasty concerned as its special cognizance. The 
seal under discussion and the Gaya one of Samudra Gupta settle definitely 
that the image of Garu<ja was the family cognizance of the Early Guptas, 
and so explain the phrase Garumad-anka in the posthumous inscription of 
Samudra Gupta at Allahabad, the bird-headed standard of the Gupta 
gold coins, and the reverse device of the copper coins. No doubt can 
now be felt that in all these cases the mythological significance of the 
bird-like figure is the mdnster Garu<Ja, the vehicle of Vishnu, The 

* Fleet, Corpus Inscriptionum Indicar%m, Yol. Ill, p. 255. 

t Fleet, ibid., Yol. Ill, p. 231. 

t Fleet, ibid., Yol. Ill, p. 292. 
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form of the Qaru^a-headed standard on the gold ooins was, I am con* 
fident, borrowed from the Roman eagle, and the form of the device of the 
copper ooins may have been imitated from a Greek original, that is to 
say, from the owl of Athene, especially as represented on ooins of 
Pergamon.* 

Sometimes Garmja is represented with human arms, as on the* 
Rajim seal, and sometimes without them, as on the seal of Kumdra- 
gupta. The same variation of 'detail is observable in the case of the 
copper coins.f 

Th*e inscription on Kumdragupta’s seals, is, as usual with seal le- 
gends, purely genealogical ; and the greater part of the record gives the 
particular of the Gupta genealogy in the standard form of words em- 
ployed in the Bhitari pillar inscription and other Gupta inscriptions.;): 

In the beginning the seal omits, between the words apratirathasya 
and mahardjas'rt- Gupta , a string of epithets given in the pillar inscrip- 
tion, but, from the worjls mahdraja-s'ri- Gupta down to the name of 
Kumdragupta in the fifth line, the record is identical (except by omit- 
ting Kumdra’s title of paramabhagavato ), word for word, with that in- 
cised on the Bhitari pillar. The rest of the newly discovered inscrip- 
tion does not seem to be quite identical with the wording of any known 
record. A son of Kumaragupta is certainly mentioned, and the name 
of Kumdra’s queen, Anattadevi (?), is stated, but I am doubtful whether 
the name Skanda occurs or not. I can read only partially the 6th and 
7th lines. The first four characters of the concluding 8th line are in* 
distinct, but the remainder is easily legible, and shows that the seal be- 
longs to the reign of Kumaragupta, circa A. D. 414— 452.§ 

The antiquities at Bhitari, near Sayyidpur at the eastern extremity 
of the Gharipur District in the North-Western Provinces, about half 
way between Benares and Ghazipur, have long been known to archaeolo- 
gists. The site was carefully explored more than fifty years ago by Sir 
Alexander Cunningham and his friend Mr. Vincent Tregear. The latter 
became the possessor of a valuable collections of coins, many of which are 
now in the Bodleian cabinet. 

The most notable relic is the monolith pillar bearing an inscription 
of the reign of Skandagupta. A translation of this record, made from 
Sir A. Cunningham’s copy, was published by Dr. Milt in the Journal of this 

Society in 1837. Certain minor corrections in this translation were 

• • 

# Smith, Coinage of the Early Qupta Dynasty in the Journal of tho Royal Asiatic 
Society, for Jan. 1889, p. 24; see alsq Fleet, ibid., Vol. Ill, p. 14, note 3. 
t Smith, ibid , Plate IY, figures 8—16. 
t Fleet, ibid., Yol. Ill, p. 63, etc. 

S Smith, ibid n p. 6. 
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Translation .* 

(Lines 1 and 2.) — The son oft the Mah4r4j&dhir&ja, the glorious 
Samudra-Gupta, who was the exterminator of all kin^s ; who had no 
antagonist (of equal power ) in the world ; who was the son of the son's 
son of the Mabdraja the illustrious Gupta ; who was the son's son of the 
* «Mahdraja, the illustrious GhotOtkacha ; (and) who was the son of the 
Mah&raj&dhiraja, the glorious Gh&ndraguptft (I.), (and) the daughter’s 
son of Lichchhavi, begotten on the Mahddevi Kum^radevI, 

(Line 3.) — (was) the most devout worshipper of the Divine One, 
the Mahdrajadhirdja, the glorious Chandragupta (II.), who was accepted 
by him (i. e., Samudraguptdy ; who was begotten on the Mahadevi 
DattadeVI ; and who was himself without an antagonist* (of equal 
power), f 

(Line 4.) — His son (was) the Mahdrdj&dhirdja, the glorious Kum&ra- 
gupta (I.), who meditated on his feet, (and) who was begotten on the 
Mahddevi DhruvadevL c 

(Line 5.) — His son (was) the Maharajddhirdja, the glorious Pura- 
gupta, who meditated on his feet, (ctnd) who was begotten on the 
Mahddevi Anantadev£. 

(Line 6.) — His son (was) the Maharajadhir&ja, the glorious Nara- 
simhagupta, who meditated on his feet,* (and) who was begotten on the 
Mahddevi S'RfvATSADEvf. 

(Lines 7 and 8.) — His son (was) the most dovout worshipper of the 
Divine One, the Maharajadhiraja, the glorious Kum&ragupta (II.), who 
meditated on his feet, (and) who was begotten on the Mahadevi S'r£- 
mat£dev£. 

All the names of the kings are quite legible on the original seal : 
quite sufficiently so, to identify them satisfactorily. X Of the names of 
the two last queens, Srivatsa and Sr (matt, the two first syllables respec- 
tively (Sriva and Srima) are legible ; but the terminal ones (tsa and ti) 
can only be faintly seen. 

Before discussing the information of this record, some of its techni- 

* I follow Mr. Fleet’s translation (Corpus Inscriptionum Indicarum , Vol. Ill, p. 
54) as far as it goes. 

t Or, " who was himself an antagonist (of equal power to all his enemies)” if we 
read svayarn cha pratirathaji ; see below. 

t The photographic plate hnfortnnately is not quite as* distinct, as one would 
wish. The original plate requires to be held in various lights, and to be examined 
with a large magnifying glass ; but with these helps there is really not much difficulty 
in reading the whole of the record, with the exception of those small and unimportant 
portions (in straight brackets) that are entirely rubbed away (apparently during the 
process of cleaning the plate.) 
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calities may be briefly noted. Firsfty, the uniform use of the upadhmdniya, 
in 1. 1, rajochchhettufy pfithivydm ; \. 3, apratirathafr paramo? ; 1. 8, uU 
pannafr paramo? > and secondly, of the doubling of t and dh when follow- 
ed by r and y respectively, as in 1. 1, prapauttrasya and pauttrassya ; 

1. 2, puttrasya and dauhittrasya ; 1. 3, 4, 5, 6, 7, puttras; 1. 4, 5, 6, 

7, pad&nuddhydto ; thirdly, the assimilation of the visarga to a fol- 4 
lowing 8 f in 1. 3, utpannas- svayam ; fourthly, the reading svayam 
ch y apratirathah in 1, >3. The sanfe phrase is read by Mr. Fleet* in the 
Bhitari stone inscription (1. 4) svayam apratirathasya. The phrase also 
occurs ih Kumaragupta I/s Bilsad stone inscription and in Skanda- 
gupta’s Bihar stone inscription* but in ^he former it is illegible, and 
in the latter it is cut away and lost. There ar^, therefore, <mly two 
records (the seal and the stone of Bhitari) to establish the reading ; 
and the exact point is whether the ahshara that follows svaya should be 
read ma or cha. Now in the Bhitari stone inscription (at least, as 
shown in Mr. Fleet's plate) the akshara is too indistinct to be definitely 
identified ; while on the Bhitari seal it is quite distinctly cha . Moreover 
the seal has a distinct anuswdra over the ya of svaya , which anuswdra is 
apparently also present on the Bhitari stone j and the anuswdra only 
agrees with the reading cha or rather clia. The vowel mark over cha is 
hardly distinguishable in the present state of the seal ; and the reading 
cha pratirathah would also give sense, but a sense not quite so suitable to 
the context (see the translation, above). It js preferable, therefore, to 
read svayam cVdpratirathah . 

The record gives the names of nine kings, viz., 1, Gupta, 2, Gha$ot- 
kacha, 3, Chandragupta I., 4, Samudragupta, 5, Chandragupta II., 6, 
Kumaragupta I., 7, Puragupta, 8, Narasimhagupta, and 9, Kumara- 
gupta II. ; and it states distinctly that each of these kings stood in the 
relation of son to the preceding one. It further gives the names of six 
queens, viz., 1, Kumaradevi, the wife of Chandragupta I. and mother of 
Samudragupta ; 2, Dattadevi, the wife of Samudragupta and mother of 
Chandragupta II. ; 3, Dhruvadevi, the wife of Chandragupta II. and 
mother of Kumaragupta I. ; 4, Anantadevi, the wife of Kumaragupta I. 
and mother of Puragupta ; 5, Sfrivatsadevi, the wife of Puragupta and 
mother of Narasiiphagupta ; and' 6, Srimatidevi, the wife of Narasiipha- 
gupta and mother of Kumaragupta II. 

The two longest genealogies of the Early Guptas, hitherto known, 
a^a those on two stone pillar inscriptions, boffh of Skandagupta,f one at 
Bhitatri, the other at Bihdr. That at Bihar is greatly mutilated and 

• 

* Corpus Insert ptionum Indicarum, Vol. Ill, p. 53 ; also pp. 43, 50. 

t They are given by ,Floet in Corpus Inscriptionum Indicarum, Vol. Ill, pp. 47 
and 52. s 
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of subordinate value. They mention only the following seven kings : 
1,- Gupta, 2, Ghatotkacha, 3, Chapdragupta I., 4, Samudragupta, 5, 
Chandragupta II., 6, Kumaragupta, 7, Skandagupfca. Here again each 
king is expressly stated to have been the son of his predecessor. They 
further name the following three queens : 1, Kumdradevi, wife of 
* Chandragupta I. and • mother of Samudragupta ; 2, Dattadevi, wife of 
Samudragupta and mother of dhandragupta II. ; 3, Dhruvadevi, wife 
of Chandragupta II. and mother of Ktfmaragupta I. 

In the main these two records agree with that of the seal ; and this 
proves that the seal is that of a member of the great Early (or Imperial) 
Gupta family. This is shown also by the use of the imperial title Ma/id- 
rajddhiruja. But ther 4 e are two important differences. The first is that 
‘ the seal calls the seventh member of the line Puragupta, while the other 
two records call him Skandagupta. The second is that the seal carries the 
line down to the ninth generation, to another Kumaragupta, and traces it 
through Puragupta, instead of through Skandagupta. This proves two 
things : 1, that the Early Gupta dynasty did not terminate, as it has 
been hitherto believed, with Skandagupta, but that it lasted for, at least, 
two generations longer ( i . e., down to about 550 A. D.) ; and secondly 
that there was a second Kumaragupta among the Early Guptas. The 
latter discovery may possibly necessitate a reconsideration of all those 
chronological and other speculations which were based, on the (hitherto 
uncontradicted) belief, that there was but one Kumaragupta in the 
dynasty. 

The chief difficulty is that with respect to the relation of Puragupta 
to Skandagupta. Are they but different names of the same person, or 
was one the (younger) brother of the other ? 

One point may be noted with regard to these two kings. The inscrip- 
tion on the seal states that Puraguptas mother, and, therefore, Kumara- 
gupta I.’s queen, was named Anantadevi. The two stone inscriptions do 
not name Skandagupta’s mother or Kumaragupta’s queen, though they 
speak of her. In the Bhitari inscription it is related, how Skanda restored 
the imperial power of the Guptas, which appears to have suffered a 
serious reverse during his father Kumaragupta’s time; and how he 
afterwards visited his mother to report to her his victories ; but the 
mother is not named. In the Bihar inscription, it is stated that Kum&ra- 
gupta married the sister of some person, whose name, however, as well 
as that of his sister are unfortunately lost in the mutilated record. But 
from a subsequent equally fragmentary portion of the record (see 1. 13 in 
Fleet’s transcript) it would seem that the brother’s name may have been 
Anantasena* In that case, his sister would probably have been named 
Anantadevi ; and this would agree with the record on the seal. In that case, 
further, Skandagupta aud Puragupta would have had not only the same 
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father Kumdragupta, but also the’ same mother Anantadevi. It may be 
further noted, that while the seal n&mes Srivatsadevi as the queen of Pu- 
ragupta, the queen of Skandagupta is nowhere either named or even 
mentioned. So far as his records are concerned, he might not have 
been married at all. 

The question still remains, are Skandagupta and Puragupta the 1 
same persons, or are they brothers ? iJ seems hardly probable that in* 
such genealogies the same persch would be called by different names. 
The probability, as I shall show further on, would seem to be, that 
Puragupta is a (younger) brother of Skandagupta, and succeeded the 
latter, who died without issue. There w^uld still be a difficulty in the 
fact, that a Skandagupta is entirely omitted froiq the list on the seal. 
But such omissions are not without precedent in lists which are rather 
intended to record the line of descent than the liue of succession.* The 
term paddnudhydta , however, no doubt, properly 'indicates Puragupta as 
having been the immediate successor of his father rather than a remoter 
successor of him after his brother Skandagupta. 

The discovery of this seal solves another mystery. Among the gold 
coinage of the Early Guptas, certain coins have been found, bearing the 
name of Nara (or Naragupta) and the title Bdldditya.f That they 
belong to the proper Gupta <$ass of coins, has never been seriously 
doubted ; their resemblance to them is too thorough. But the difficulty 
was, where to place them ; as no member of the Gupta family, called 
Nara, was known to have existed. It can hardly be doubtful now, to 
whom these Nara-coins belong. They are clearly issues of the Nara- 
siiphagupta of the new seal. 

This, however, suggests a further consequence. Mr. Smith, in his 
Coinage of the Early Gupta Dynasty , has shown (pp. 40) that certain 
specimens of the Gupta coinage show an exceptionally heavy weight. 
Some of these coins belong to Nara (simhagupta) ; others to a king of 
an unknown name who has the title of Prahdsdditya ; others again to a 
certain Kumdragupta. The obverse of the Prahdsdditya coins would 
(as usual) give the proper name of the king ; but unfortunately in all 
the specimens hitherto found the name is lost. It may now be suggested 

* A very carious, though not quite analogous, case of a similar omission 
occurs in one of the Valabhf grants (No. IX, in Indian Antiquary , Yol. VII, p. 66), 
where Guhasena’s father Dharapatfca is omitted, and he is placed immediately after 
his uncle Dhrnvasena I. It is not impossible, that Dharapafta never reigned ,* if so, 
the record is one of the line of succession rather than of the line of descent. 

f Mr. Smith denies the occurrence of Gupta ; see his Coinage of the Early Gupta 
Dynasty, p. 118. But see fig. 22, on PI. XVIII of the Ariana Antiqua . The fact, how- 
ever, whether the coins do or do not bear the word Gupta , does not affect the argument. 

M 
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that these coins perhaps belong to Puragupta. The heavy coins of 
Kum&ragupta, with the special title of Kramadiiya , should probably 
now be ascribed to Kum&ragupta II., the last of the Hst on the seal, 
and not to the Kumaragupta who is numbered the fourth in the list of 
the Later Gupta dynasty of Magadha.* 

It is impossible to identify the Kumaragupta II. of the Bhitari seal 
with the Kumaragupta of the tater Guptas, although the'ir periods 
probably coincide. For all the oth^r names do mot agree. The later 
Kumaragupta w&s the fourth of his line and was preceded by three 
princes, viz., Krisnnagupta, Harsliagupta, aud Jivitagupta I., standing 
in the relation of father to soi\. It would, then, be necessary to assume 
that Jmtagupta I., r Harsliagupta and Krishnagupta werfc identical 
respectively with Narasimhagupta, Puragupta and Kumagupta I., which 
is clearly inadmissible. Or supposing Krishnagupta tefhave immediately 
followed fekandagupta of the early dynasty, and even assuming Puragupta 
and Narasiiphagupta to be identical with Krishnagupta and Harshagupta, 
there would Jivitagupta still remain to be accounted for, and the 
Kumaragupta II. of the seal would fall one generation earlier than the 
Kumaragupta of ihe later dynasty. Further, the Kum&ragupta II. of 
the seal bears the well-known imperial titles equally with his pre- 
decessors of the early dynasty ; while the Kumdragupta of the later 
dynasty, as shown in the Aphsad stone inscription, ‘f* lays, equally with 
his predecessors, no claim even to the subordinate title of Mahardja. 
They designate themselves merely nripa or bhiipati. It was only the 
fourth of Kumara s successors, Adityasena (preceded by Damodaragupta, 
Mahdsenagupta aud Madhavagupta), who was the first to lay again 
claim to the imperial title of Maharajddhiraja.J The seal, thus, decides 
a hitherto open question and proves that the Later Guptas of Magadha 
were not direct descendants of the Early Guptas. For the first three 
members of the Later Gupta line, Krishna, Harsha and Jivita I, must 
practically have been contemporaries of the three last members of the 
Early Gupta line, Pura, Narasiipha and Kumara II. And as Narasiipha 
Bdladitya is also called a king of Magadha (e. g. } by Hiuen Tsiang, see 
below), it is clear that Krishna and his immediate successors can only 
have been small princes or chiefs in Magadha, by the side of their 
imperial relatives. Similar remarks apply to the Later Guptas of Eastern 
Malava, Budhagupta and Bhdnugupta. 

There are two other References to Narasiiphagtipta, under his title of 
Bala<litya, in two inscriptions of much later times. The first is the 

V 

* See the list in Fleet’s volume HI. of the Corpus Inscr . Ind p. 205. 

t See ibid., pp. 202, 203, 

t See ibid., p. 212. 
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*1 ^ 
Deo-Ratanfirk inscription of Jivitagupta II. of the Later Gupta dynasty. 
In this inscription Narasiiphagupta^ is referred to as an emperor (par- 
meSvara) who ruled long previously. The distance in ’'time between 
Jivitagupta II. and Narasimhagupta would be about 200 years. The 
second is the S&rn&th inscription of a certain king, Prakafcaditya of 
Benares, of the end of the seventh century A. D. Here Narasiiphagupta 4 
is referred to as one of Prakafaditya’s early ancestors, and as the ruler of 
MadhyadeSa or the central portion of Northern India. This description 
would not be unsuitable to the ancestral portion of t^| dominions of the 
Early Guptas. 

The historic truth of the new seal is # also proved by the inscriptions 
on the copper-plate grants of the so-called Parivrgjnka Mah&rdjas, which 
were all issued during “ the enjoymont of sovereignty by the Gupta 
kings. ” The seal shows that the line of the Early Guptas was continued 
♦-down to Kumaragupta II. The latter must be placed about A. D. 
530-550, and the latest pf the Parivrajaka grants is dated in A. D. 
528. The earliest is dated in A. D. 475 ; therefore already in the reign 
of Puragupta (see below). They all fall within the period of the great 
decadence of the Gupta power ; and this fact may possibly account for 
the circumstance, that in those grants the Guptas are simply designated 
by the vague term nripa 1 king# At the same time, Mr. Fleet’s observa- 
tion,* that “ they show that the Gupta dominion still continued, 

and the name of the Gupta kings was still recognised as a power, down 
to A. D. 528,” is fully borne out by the new seal. 

I add to these remarks, for ready reference, a synchronistic Table 
of the probable reigns of the Early Guptas and their contemporaries or 
immediate successors. The numbers within angular brackets give the 
known dates, derived from inscriptions and other sources. Various 
observations suggest themselves by this table. 

For an approximate determination of the period of Puragupta and 
Narasigihagupta we have the following data. Hiuen Tsiang relates, how 
Mihirakula was defeated and taken prisoner by king Baladitya of 
Magadha.f This reference, — there can hardly be a doubt — is to Mihira- 
kula’s final overthrow in India ; for, on being released by Bal&ditva, 
he is said to have retired to Kashmir. The credit of this great over- 
throw, however, is ascribed to a king Yasodharman in one of the latter’s 
Mandasor stone pillar inscriptions. J In it it is stated that, at some timo 
previous to the setting up of the pillar, Yasddharman had subdued and 
extended his dominion over countries which even the Guptas and Hdtyas 

9 

# See Corpus Inscr. Ind Vol. Ill, p.* 8. 

t See Beal's Buddhist Records of the Western World , Vol. I, pp. 108-170. 

X No. $3, in Fleet's Corp. Inscr. Ind. t Vol. Ill, p. 142. 
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Had not possessed. This inscription is not dated, but its date oannot 
Have been very different from that of another Mandasor stone inscription 
of Ya£odharman,* dated in A. D. 533-534, because they were both en- 
graved by the same person Govinda. In this inscription, it is stated 
that Ya^odharman, who was originally only a tribal chieftain ( jinendra 
• or narddhipati ), succeeded in conquering the countries around him and 
thus founding an empire, after which he took the name of Vish^uvar- 
dhana and the imperial titles of rajddhirdja and pammefaara. Of these 
two inscriptions, the latter would seem to be — if anything — the later 
in date. In any case Mihirakula’s overthrow would fall some time pre- 
viously to A. D. 533 ; and it mgy be set down in A. D. 530, or perhaps 
even a little earlier, f Jt follows, that Baladitya, in whose reign Mihira- 
kula’s overthrow took place, must have reigned down to about A. D. 530. 
The circumstance, that the overthrow is ascribed to both B&l&ditya 
and Yafodharman, would seem to be best explained thus, that B&l&ditya 
was, at least nominally, the paramount ruley or Emperor ( Maharaja - 
dhirdja ), and that YaSodharman, at that time a mere ‘tribal chieftain/ 
was one of his feudatories or lieutenants, who actually accomplished 
the defeat of Miliirakula, but thereupon took advantage of his great 
success to found an empire for himself. In fact, it was probably 
Ya^odharman (rather than the Hun as) tli^t supplanted Kumaragupta II., 
some time after 530 A. D., thus finally breaking up the Early Gupta 
empire, and building up his own empire on its ruins. 

On the other hand Sknndagupta’s earliest recorded date is A. D. 
455. From this date down to A. D. 530 there are 75 years ; and for 
this interval wo have three names Skandagupta, Puragupta and Nara- 
sirphagupta. The interval can be more easily filled up by two genera- 
tions including three reigns, than by two generations including only two 
reigns ; i. e., by assuming that Skandagupta and Puragupta were bro- 
thers, succeeding one another and being themselves succeeded by Nara- 
siiphagupta. Skandagupta is known to have been still reigning in A. D. 
466 or 468. He may have been succeeded by his (younger) brother 
Puragupta c. A. D. 470, and the latter, c. A. D. 485, by his son Narasiipha- 
gupta. This would give to Narasirphagupta the long reign of about 45 

* No. 35, ibid., Vol. Ill, p. 150. 

t In these calculations I follow, in the main, Mr. Fleet's remarks, in Corp t 
Inscr. Ind ., Vol. Ill, pp. 10-12 (Indrod.), 146, 152. But I do not agree with his view 
about V ishnuvardhana, ibid., p/151. (See Proceedings for August, 1889.) It seems 
to me better to accept the words, in 1. 5 of the inscription, in their obvious sense 
that Yasodharman is identioal with Vishguvardhana, and to snppose that Yalodhar- 
xnan assumed the title Yishnuvardhana after (and perhaps in commemoration) of his 
great victory. It is most improbable that the imperial titles of rdjddhirdja and 
paramefvara should be asoribed to a mere feudatory. 
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years, if he was still reigning in A. D. 530. There is, however, nothing 
at all improbable in this supposition 

Further, Narasiiphagupta calls himself Bdladitya on his coins. 
We have seen that the B&laditya of Hiuen Tsiang’s account reigned 
down to c. 530 A. D. ; and that it is quite possible that the Narasiipha- 
gupta of the seal reigned down to that jlate. It may, therefore, be con- ' 
eluded as most probable that the Narasimhagupta of the seal is identical 
with the Nara Bdladifya of the coins as well as the Baldditya of Magadha, 
by whom, or rather in whose reign Mihirakula was overthrown by 
Yafodharman. 

A curious glimpse of Narasimhagupta is afforded in a passing allu- 
sion, in Connection with the Yalabhi king Dropasiipha, to his? suzerain 
power, the Early Guptas. The early Yalabhi rulers, as is well known, 
were vassals of the Early Guptas. The third of the Yalabhi line was 
Dronasiipha, a younger son of the founder of that line, Bhafcarka 
Senapati. Regarding thyg Dronasirpha it is mentioned in the Valabhi 
genealogies that he “ was anointed in the kingship by the paramount 
master ( parama-svamin ) in person ” Mr. Fleet* has suggested that this 
“ paramount master ” was Yasodharmaij, who defeated Mihirakula c. 530 
A. D. Now Dhruvasena I. was reigning in 526, as shown by his in- 
scription, Dronasiipha was bis predecessor ; and his accession must, 
therefore, be placed c. 520 A. D. It is not probable that Ya^odharman 
was already in 520 A. D. an ‘ emperor * whose sway extended over the 
Valabhis. In fact, as I have tried to show, it is more probable, that in 
A. D. 530 he was still a mere ‘ tribal chieftain ’ and lieutenant of the 
emperor Narasiiphagupta, and that his great power only dated from that 
victory over Mihirakula. On the other hand, about A. D. 520, Nara- 
simhagupta must have still enjoyed the imperial dignify of the Guptas ; 
and however much it may have been shorn of its ancient splendour, it 
was clearly still so much recognised by the Valabhis, that Dropasiipha 
got himself “ anointed” by the still existing representative of that power. 
It may be added that the simple reference to the parama-svamin or 
“ paramount master” is more easily explainable if applied to the old ac- 
customed suzerain power of the Guptas, than to a new emperor like 
YaSodharman. 

That notice about Dropasiipha’s “ being anointed by his paramount 
master” is a rather curious one. His two predecessors enjoyed only the 
title of sendpati ; h6 was the first of his hduse who bore the title of 
mahdrdja (equal to mahdsendpati). The notice about his ‘ anointment’ 
would seem to refer to his elevation to the higher rank of a Mahdraja. 

* See Indian Antiquary , Yol. XY, p. 187, note ; also Corpus Inscr. Ind. t Yol. Ill, 
p.168. # 
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The special occasion or reason for this elevation by the paramount 
power we are not told. But putting together the Scattered historical 
indications of that period, it would seem that the distinction was due 
to a striking recovery in the fortunes of the Imperial Gupta dynasty 
which was mainly brought about by the exertions of the Valabhi 
•feudatories. The circumstances are these. There are three inscrip- 
tions at Eran in Eastern Malava,* referring themselves respectively 
to the times of Budhagupta, Torain&na and Bhanugupta. Budha- 
gupta and Bhanugupta were mere second rate rulers of Eastern 
Mdlava; but Toramana possessed Eastern Malava as a portion of his 
imperial dominions ; and his inscription is dated in the first year of 
his imperial power .t Jt may be concluded, that in that year neither 
Budhagupta nor Bhanugupta possessed Eastern Malava. The dates of 
the inscriptions of these two Maharajas are 484 A. D. and 510 A. D. 
The first year of Toramana cannot well fall after 510 ATD. ; for it can be 
shown} that Toramana was already succeeded by his son Mihirakula 
c. A. D. 515, and possibly even a little earlier. Again it cannot fall 
before 484 A. D., because in that yoar there were living two princes 
Matpivishnu and his younger brother Dhanyavishnu, the former of 
whom was dead in the first year of Toramana. Nor can it fall before 
494 A. D., because that is the last recorded date (on his coins) of 
Budhagupta It follows that not only the first year of Toramana's 
imperial power, but also his loss of that power (so far, at least, as 
Eastern Malava was concerned) must fall within the period A. D. 
494-510. Now this is just about the period of the Senapati Bha^arka, the 
first of the Valabhi dynasty, who must have rulod from c. 495-515 
A. D. With regard to him it is expressly stated, in the Valabhi genealo- 
gical records, § that he fought with and defeated the “Maitrakas,” that 
is, the Mihiras (a tribal designation of the Hunas) to whom Toramana 
belonged. It may be concluded, therefore, that it was mainly owing to 
the Valabhi victories that Toramana was beaten back and lost his im- 
perial power. The immediate consequence of this success of the Valabhis 
would naturally have been the revival of the imperial power of the Guptas, 
that is, of Narasiiphagupta who was on the throne of the Guptas at that 
time. ’ The first year of Toramana, say A. D. 495, would be the date of 

# See Fleot, Gorp. Inscr. lnd„ Vol. Ill, pp. 88, 91, 158. 

t Seo Fleet, ibid., Vol. Ill, p. 158. The first year, named in the inscription, 
is not the first year of Toram&na’s aocession to rule over the Ifuna tribe, but of his 
assumption of the imperial dignity ( mahardjddhirdja) after his Indian oonquests. 
See Fleet, ibid., Introd., pp. 10-12. * 

} See Fleet, ibxd., Yol. Ill, Introd., p. 12 j also Indian Antiquary , Vol. XV, 
p. 252. 

§ See Fleet, t6id., Yol. Ill, p. 167, 
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the temporary subjection of the emperor Narasiqihagupta, and of the 
assumption of the imperial dignity, by Toramdna ; and A. D. 510 may be 
taken as approximately the date of the liberation, by the Yalabhi sen&pati 
Bhafarka, of Narasirphagupta and the resumption by the latter of the im- 
perial crown. And I would suggest, that the subsequent elevation, Jby 
Narasirphagupta, of the Yalabhi Dronagirpha, c. A. D. 520, to the rank of * 
Mahdraja, was in some way an acknowledgment of the signal service ren- 
dered by the Valabhi family to the imperial house of the Guptas. Tora- 
maiia must have died soon after the great reverse he suffered at the hands 
of the Valabhis. He was succeeded, c. A. D. 515, by his son Mihirakula, 
who undertook to recover liis father’s conquests, or, as Hiuen Tsiang 
puts it iif his account, “ to punish the rebellion” of Narasiqfhagupta. 
For fifteen years, as shown by the Gwalior inscription,* he was successful 
in his operations, till at last, c A. D . 530, he was totally defeated by the 
emperor Narasimhagupta’s great vassal Yasodhnrman. According to 
Hiuen Tsiang, Mihirakpja was taken prisoner in the battle and brought 
to Narasirphagupta. On the advice of the latter’s mother, he was 
restored to liberty, but finding his chances in India ptterly gone, he re- 
tired to Kashmir. This seems to me to have been the course of events 
in that troubled period of the irruption of the Hunas into India.t 

I should like to throw out another suggestion. In the list of kings 
of the Rajatarangini, there are five reigns enumerated between Matri- 
gupta and Durlabha I., if we omit the fabulous king Ranaditya with his 
reign of 300 years. Durlabha I.’s accession may be placed in 626 A. D., 
allowing a probable adjustment of 30 years in the calculations of the 
Rajatarangini. J Calculating a reign at the usual average of about 18 
years, we obtain for the accession of Matpigupta about the year 530 
A, D., i. e the probable year of Mihirakula’s retirement into Kashmir. 

I would suggest the identity of Matrigupta and Mihirakula. There are 
many points in favour of the suggestion : 1, the epochs of the two kings 
coincide ; 2, the name Matrigupta means “ protected by the mother,” 
and according to Hiuen Tsiang, Mihirakula owed his life to the inter- 
cession and protection of (Narasirphagupta) Baladibya’s mother; the 
name, therefore, would fit him admirably ; 3, Matrigupta is said to have 

* See Fleet, Corpus Inscr. lnd. t Vol. Ill, p. 161. 

t It may be worth noting in connection with the irruption of the Htms into 
India in the 5th century, that it followed, by noarly a century, their irruption 
into Europe. The latter is said to have begun in 375 A. D., under their leader 
Balamir, and it was most successful under their leader Attila, A. D. 445-453. Their 
power was finally broken in the great battle on the Oatalannian fields, A. D. 451 ; 
corresponding to the great victory of Yalodharman (or YaSovarman) in A. D. 530. 

t See Sir A. Cunningham, Ancient Geography of India , p. 92 j also Jacobi in 
QdttingUche Gelehrte Anzeigen for 1888, No. 2, p. 70. 
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been a stranger to Kashmir ; so was Mihir&kula ; he is said to have 
been imposed on Kashmir by a king Yikram&ditya, also called Harsha, 
of Ujjain, who is said to have been a powerful king who subdued the 
whole world and destroyed the Sfakas, a Mlechchha tribe. This I take 
to be a confused version of the fact, that during the time of Narasiipha- 
* gupta Baladitya, who afterwards allowed Mihirakula to proceed to 
Kashmir, the Htiria (a S'aka tribe) were defeated by YaSovarman, who 
afterwards made himself an “ emperor V Vikramaditya was a common 
title in the Gupta family ; Chandragupta II. aud Skandagupta bore 
it; and the similar title Kramaditya was born by Skandagupta and 
Kumdragupta II. In the Rdjfitarangini either Baladitya or Kumara- 
gupta If. Kramaditya. is referred to by Vikramaditya; and this Vi- 
kramaditya is said to have died before Matrigupta’s resignation of his 
kingdom. As Matrigupta is said to have resigned after a reign of about 
four years, and as on the assumption of his identity with Mihirakula, he 
became king of Kashmir about A. D. 530, Baladitya must have died 
very soon after that year. According to the Rajatarangini, Vikramaditya 
had a son, Pratapaiila S'iladitya, who was expelled by the people of 
Malava, but reinstated by king Pravarasena of Kashmir. Here, again, 
there is a confused voision of certain facts. I take this S'iladitya to be 
identical with the king S'iladitya of Malsva, who, according to Hiuen 
Tsiang, had lived 60 years before his own time, and who had reigned 
for 50 years.* As Hiuen Tsiang was in Malava in A. D. 640, the period 
of S'lladitya’s reign is fixed as from about A. D. 530-580. He is com- 
monly identified with the unnamed * monarch * who is, by Hiuen Tsiang, 
said to have Succeeded Vikramaditya of S'r&vasti ; and this Vikramaditya 
himself is commonly identified with the Vikramaditya of Malava, above 
mentioned.f According to Hiuen Tsiang, Vikramaditya “ lost his 
kingdom’ 1 and was succeeded by the unnamed 4 ‘ monarch ”, t. e., by 
S'iladitya. I would suggest that Kumaragupta II. Kramaditya is 
intended by Vikramaditya, who lost his kingdom by the usurpation of 
Ya£od barman ; and that Siladitya is one of the surnames of Yaso- 
dharman. The latter, in his inscription (see above) is called, at 
first, only a naradhipati , which would agree with the 44 monarch ” of 
Hiuen Tsiang. The times also agree ; Ya^odharman S'ildditya must have 
usurped the imperial dignity soon after A. D. 530. He would then have 
reigned about 50 years, down to about A. D. 580. Throughout the whole 
of his reign (compare columns 5 and 8 of the synchronistic table), he had 
rivals for his claim of the imperial dignity in the Maukhari Varmans, 
till the dignity was finally secured ,by Prabhakara Vardhana who had 

* See Beal’s Buddhist Records of the Western World t Vol. Ill, p, 261. 

t Bee ib\detn , Vol. I, pp. 106, 108. 
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the surname of Pratapa&la. According to Hiuen Tsiang the Valabhi 
king Dhruvasena II. (or Dhruvapata),* who became king about A. D. 
625, was his nephew (t. e., probably sister’s son). All this agrees well 
enough. That Vikramaditya (i. e., Kumaragupta II.) is described as 
“ king of S'ravasti ” need be no difficulty. Kumaragupta’s seal lyas 
found at Bhitari, in the Grhazipur District of the N.-W. Provinces ; and * 
S'ravasti may well have been the favourite residence of that emperor. 
Of course, if my suggestions are accepted, the narrative in the Raja- 
tarangini is a confused, and even grotesque, perversion of the real facts. 
S'iladitya is said to have been a son of Vikramdditya ; this is a confused 
reminiscence of the fact, that Baladitya {i. e., Narasimhagupta) had a 
son Kumfiragupta II. Kramaditya S'iladitya is said to haveTbeen ex- 
pelled by the people of Malava ; but it was Kumaragupta that was 
“ expelled,” i. e., rebelled against by Yasodharman (S'iladitya) ; — S'iladitya 
is called Pratdpasila ; but the latter was the surname of S'iladitya’s rival, 
Prabhakara Vardkana jS'iladitya Pratdpasila is said to havo beon 
seven times subdued by the king of Kashmir ; very possibly the king of 
Kashmir had to carry on several campaigns against both S'ildditya 
(Yagodliarman) and Pratapasila (Prabhakara Vardkana), both of whom 
aspired to be “ emperors ” or “ rulers of the whole world.” The Raja- 
tarangini’s account of Mafcrigupta is still more grotesque. It makes 
Matrigupta to be a poor “ poot,”f and finally resign his kingdom and 
retire to Benares, liko a good Hindu ! But it hardly needs an excuse for 
charging the “ history” of the Rajatarangini with grotesqueness. The 
utter untrustworthiness of it down to the time of tho Karkofca dynasty 
(Durlablia Vardkana I.), is, I bolieve, now generally acknowledged. Its 
treatment of Mikirakula, who under that name is placed at B. C. 707, J 
and of Toramafia and Iliranyakula, is the most glaring evidence of it. 

I add a sketch of what seems to me to have been the fortunes of tho 
imperial dignity during the periods immediately before and after the 
Hdna troubles. I have shown them in the synchronistic table by printing 
in red the names of those princes that bore tho imperial title of Maha- 
raj&dhiraja. Prom Chandragupta I. down to Kumaragupta II., c. A. D. 
360-533, the imperial dignity remained with the house of the Early 
Guptas. Under Karasiiphagupta, c. A. D. 495, it was disputed by the 
Huna chief Toramdna. About 533 A. D., under Kumaragupta II., it 
passed away to Yasodharman.§ From him, it passed, fora poriod of four 

# See ibid., Vol. II, p. 267. 

f Perhaps a confusion with the peet^Mon^ha (or Mdtrimentha F) who is said to 
have lived at his court. 

X See Shanker P. Pandit’s Qaiidavaho , Introd., p. lxxv. 

§ Evidence of YaSodharman’s or Yafovar man’s imperial power are his coins 
N 
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reigns, from c. A. D. 540 to 585, to the Maukhari dynasty, under T&Lna- 
varman, Sarvavarman, Susthitavarman and Avantivarman. Three of 
these Yarmans, T& ana, Sfarva and Avanti, receive th£ imperial titles, 
mahdrdjddhirdja or parameivara in two inscription^.* Susthita is named 
in an inscription of the Later Guptas without any particular title ;t but 
* if ho is not identical with Avantiyarman — which is quite possible — , he 
must, in all probability, have been a Maharajadliiraja, as the intermediate 
ruler between two Maharajadhirajas (see column 8). That Susthita does 
not receivo that title in the Gupta inscription is no objection ; for 
neither doos Tsana receive it ; the inscription, being one of the Later 
Guptas, who were a rival family, probably denied the imperial title to 
the Mankharis as usurpers. J 

Prom the Maukharis the imperial dignity passed to the Yard liana 
dynasty of Thanesar and Kanauj, for three reigns, under Prabluikara, 
Rajya and the great Harsha, from c. A. D. 585 to 648, though at some 
time between A. D. 613 and 634 it was disputed by the Early Chalukya 
king Pulikc^in II. § After Harsha Vardhana the imperial dignity 
appears to have been held simultaneously in the West by the Valabhis of 
Gujarat (commencing with Dharascna IV., c. A. D. 645) and in the East 
by tho Later Guptas of Magadha (commencing with Adityasena, c. A. D. 
648). In tho caso of tho Valabhis, tlifc assumption of tho imperial 
dignity would seem, at first, to have been a temporary one. Por after 
Dharasena IV., who enjoyed it from c. A. D. 645-650, it lapsed again, 
for about 20 years, during the two following reigns of Dhruvasena III. 
and Khavagraha II., neither of whom seem to have borno any imperial 
titles, perhaps owing to the rival emperor’s, Adityascna’s, ascendancy. 
About A. D. 670, however, S'iladitya III. again became emporor of the 
West ; and henceforth the imperial dignity remained with these two 


with tho legend of hi da (seo Proceedings for August, 1888). Kida would appear 
to bo a tribal designation of the Hunas. 

* See Fleet, in Gorp. Inscr . Ind , Vol. Ill, pp. 218, 221. 

+ See ibid., p. 206. 

t It may bo a quostion whether Yasovarman or Yasodharman did not himself 
belong to a branch of tho Maukhari family of Varmans. There is nothing in Ya£o- 
dharman’s inscriptions to prove that ho belonged to tho Malava tribes. His relation 
to tho four imperial Mankharis requires further elucidation. If, as above suggested, 
he is identical with tho S'iladitya, who according to Hiuen Tsiang reigned 50 yoars, 
ho must have beon a contemporary and rival of the four imperial Mankharis. The 
contemporary inscription of Asphad would certainly seem to show, that the latter 
did not enjoy an undisputed title to the imperial dignity. 

§ Ho assumed tho imperial title parameivara after a thorough defeat of Harsha 
Vardhana; see Indian Antiquary, Vol. VII, p. 164. He had not done so before A. D. 
613, nor was it after A. D. 634 ; see ibid., Vol. VIII, p. 240. 
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dynasties of the Later Guptas and the Valabhis, apparently, till their 
respective extinction. Perhaps the coincidence of Jivita Gupta II., the 
last of the LaterTmperial Guptas, with the Nepalese king S'iva Deva II., 
who assumed the imperial titles, may have a deeper significance. For it 
may be noted, that about A. D. 648, at the time of the disruption, of 
Harsjia’s empire, the Nepalese king, Ajpsuvarman, also laid claim to the 
imperial dignity in the North. 

The Devagupta, placed in the third column of the synchronistic 
table, under the Later Guptas of Malava, is mentioned in the copper- 
plate grant of Harshavardhana,* as having been conquered by that 
king’s brother and predecessor, Rajyavardhana II. He cannot be the 
Devagupta of tho Later Gupta dynasty of Magadha (2nd column), as 
Harsliavardhana himself was a contemporary of Madhavagupta, the 
grandfather of that Devagupta. Moreover it is distinctly stated in tho 
IIa?'sha-cJiarita of liana, that tho prince whom Rajyavardhana conquer- 
ed, was a king of Malava 

In tho seventh column of tho Uchchakalpa Maliar&jas it will bo seen, 
that S'arvanatha reigned up to A. D. 533. His lino, .including himself, 
consists of six members ; and the founder of the lino, Ogliadova, was 
married to a queen Kumaradcvi. Six reigns at an average of 18 years, 
would make Oghadeva (c. A. B. 425-445) a contemporary of Kumara- 
gupta I. of the Early Gupta dynasty. It appears, probable, therefore, 
that Oghadeva’s queen, Kumaradevi, was a sister or daughter of Kum&ra- 
gupta 14 

* Seo Epigraphia Indica , Part II, p. 7k. 

t Soo Sli. P. Pandit’s edition of tlio Gaud ivaho, Introd., p. exxx. 

J Mr. Fleet in the Corpus Inscr. Ind., Introd. pp. 9, 10, snggosts that tho Uchcha- 
kalpa datos may have to be roforrod to the Kalachuri ora. I do not understand how 
this could well be. Mr. Floot says : “if the Uohchakalpa datos wero roforrod to tho 
Kalachuri era, with General Cunningham’s epoch of A. D. 219-50, S'arvandtha's 
latest date, tho year 214, would be equivalent to A. D. 4G3-G1, or Gupta Sam vat 114; 
and we should havo to add on twonty-ono years at the end of his known period, in 
order to make him tho contemporary of Hastin in Gupta Samvat 165.” Bat tho cru- 
cial year appears to mo to bo not Gupta Samvat 1G5, but Gupta Samvat 189 (seo ibid., 
p. 110). For tho joint-grant of Hastin and S'arvanabha was issuod iu tho latter year. It 
follows, therefore, that wo should have to add on, not twonty-ono, but forty-five 
years ; or if the epoch of tho Kalachuri ora be A. D. 218-49, oven forty-six years. 
On the other hand, if tho Kalachuri epoch bo placed^ as Mr. Floot suggests, about 
25 years later, let us say at A. D. 273-74 (i. e., 248-49 + 25), then S'arvanfitha’s latest 
date 214 Kalachuri Samvat will bo equivalent to 163 Gupta Samvat j and in that 
case we should have to add on twenty* one years, in ordor to make S'arvan&tha con- 
temporary with Hastin in the year 189 Gupta Saqivab. I assume, that when Mr. 
Fleet (ibid., p. Ill) says: “tho choice lies only between Gupta Samvat 189 and 
201,** he means, that the only two years within tho known period of Hastin*s role 
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The question may arise whether the Kumdragupta referred to in 
the Mandasor stone inscription of Baudhuvarman,* may not be the 
Kumaragupta IT. of the Bhitari seal, rather than the Kumaragupta I., 
the only Gupta emperor of that name hitherto known. If it be Kumara- 
guptalL, the three Varmans, Nara, Visva and Bandhu, would have to 
be brought down nearly a century, so that Bandhuvarman would Ije the 
immediate predecessor of Yasodliarman (or Yasovarman). I am dis- 
posed to think, however, that it is really Kumaragupta I. who is referrod 
to in that inscription. 

The metal of the seal has been tested by Dr. Scully of the Calcutta 
Mint. His analysis shows that*it consists of 


Copper 

Silver 

Gold 

Iron 


62.070 per cent. 
36.225 


0.405 


>> 


trace. v 


In spite of its whitish grey colour, therefoie, it is rather a copper than a 
silver seal. 

The weight and dimensions of the seal have been determined by the 

t 

(i. c., between G. S. 15G and 101 or A. D. 475 and 510), with which tho data of the 
joint-grant (i. e., tho 19th day of the mouth Kurttika, in tho Maha-Magha Sainvatsara) 
can bo made to harmonise, are G. S. ISO and 201 or A. D. 508 .and 520. If this is 
bo, tho dato of the joint-grant is practically certain : it is either A. D. 508-9 or A. D. 
620-21, whether theso years be stated in terms of tho Gupta Satnvat (189 or #201) or 
in terms of tho Kalaehuri Sam vat (260 and 272). Upon these premises, there aro 
theso two alternatives: firstly , if wo accept the year A. D. 218-19 (or 249-50) as tho 
Kalaehuri epoch, the known period of S'arvanatlia begins with Kalaehuri Samvat 
193, equivalent to A. D. 441-12, and ho must liavo reigned not less than 67 years, 
to bring him down to A. D. 508 (= K. S. 200 or G. S. 189) to join Uastin in the 
issuo of tho grant ; and lie must liavo reigned even 79 years, to bring him down to 
A. D. 520 (= K. S. 272 or G. S. 201), if tho latter bo tho year of tho joint-grant. 
Neither of theso two cases will ho considered admissible Secondly , if, as Mr. Fleet 
suggests, tho Kalaehuri epoch bo placed about 25 years later, say A. D. 473-74, the 
beginning of S'arvaudtha’s known period will be A. D. 4C6-67, and he must have 
reigned oitlier 42 or 54 years, according as we place the joint-grant in A. D. 508 or 
in A. D. 520 Either of those two latter cases is possiblo, especially the former, requir- 
ing a rule of (at least) 42 years. But there is no real cvidonco whatever for tho assign- 
ment of tho Kalaehuri epoch to'tho year A. D. 473-74 or thereabouts. The result 
is, that tho probability of tho Uchchakalpa grants being dated in years of the 
Kalaehuri era appears to be nil. My promises ^may bo founded on a misunderstand- 
ing ; if so, Mr Fleet will be able to explain vho real facts of tho case. But I thought 
it well to state my doubts, which may have occurred to others beside myself. 

# See Fleet, in Corpus I user. Ind. } Vol, III, p. 70. 
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game gentieian. The weight is 15,896 grains. The meaaraeiita 
are: 

Greateat length 5.71 luck 

Greatest breadth 4.63 „ 

Breadth of rim 6,558 „ 

Height of rim abore surface plate ... 6.11 „ 

Thickness of seal (including rim] ,„ 6,39 „ 
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Qmco-Uoman Influence on the Civilization of Ancient India -*». By VltfGENp 
A. Smuh, Bengal Civil Service, (With several Plates .) 

Section, I, Introduction, 

When the wearied veterans of M the great Emathian conqueror ”, 
laden with plunder and sated with conquest, refused to cross the 
Hyphasis and to try the fortune of war in the valley of the Ganges, the 
exclusive, conservative East won a victory over the intruding, prpgres- \ 
sive West, which must have appeared to thfc actors en the scene as final * 
and decisive. 

But it was neither final nor decisive, for, though the Obstacles op- 
posed by hostile man and nature .could stop the onward march of j&he 
Macedonian phalanx, nothing could arrest the sure and world-wide 
progress of the ideas and culture, which constituted the real Strength of 
Hellas and were but rudely expressed by^ the disciplined array of 
Alexander’s armies. ' 

India has not willingly sought the treasures of foreign wisdom, and, 
guarded by her encircling seas add .mountains, she has tried, throughout 
the long course of ages, to work out her own salvation. She has tried, 
but has not succeeded. Agaip. and again, both before and after Alexan- 
der, the barriers have been broken through, and her ohildren, who would 
o 
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fain believe that all light comes from the east, have been compelled to 
admit the rays of the western sun. 

In the dim mist of prehistoric ages we can discern faint indications 
that India, in common with all regions of Asiatic and European civiliza- 
tion, drew supplies from those stores of Egyptian, Assyrian and Baby- 
lonian antique lore, which were, so fan as we know or probably ever can 
know, the ultimate sources of the knowledge which distinguishes civi- 
lized man from the savage. 

The history of those long past times is lost, and, save perhaps in 
some faintly sketched and dubious outlines, can never be recovered. 

The Indian expedition of Alexander the Great in B. 0. 327 — 326* 
was, so far as our definite knowledge extends, the first occasion of close, 
conscious contact between East and West. The arms of the conqueror, 
it is true, subdued no more than a mere corner of India, and that only 
for a moment, but the Hellenic culture, to the diffusion of which Alexan- 
der devoted attention, as great as that bestowed by him on his material 
conquests, long survived his transitory empire in Asia, and, even in 
secluded India, made its presence felt in many and different directions. 

I shall not attempt to penetrate the thick darkness which conceals 
the relations between India and the western world in the ages before 
Alexander, but propose to consider the kind and degree of post- Alexan- 
drian influence on the ancient civilization of India, and to invite my . 
readers’ attention to an obscure and little known chapter in the ever- 
interesting history of Greek ideas. 

The working of these ideas on Indian soil, although discernible in 
the fields of religion, poetry, science and philosophy, is most obvious in 
the domain of architecture and plastic art, and I shall devote the greater 
part of this essay to the consideration of Indo- Hellenic architecture and 
sculpture. 

No Indian example in stone either of architecture or sculpture, ear- 
lier than the reign of Agoka ( circa B. C. 260 — 223), has yet been dis- 
covered, and the well-known theory of Mr. Fergusson, that the sudden 
introduction of the use of stone instead of wood for the purposes both of 
architecture and sculpture in India was the result of communication 
between the empire of Alexander and his successors, and that of the 
Mauryan dynasty of Chandra Gupta and Asoka, ip, in my opinion, cer- 
tainly correct. The change from wood to stone indubitably took place, 
and no other explanation has ever been suggested. 

I shall not, however, now discuss Mr. Fergusson’s theory, but shall 
proceed to examine particular cases of undoubted and incontestable 
Hellenistic, including Homan, influence on the Indian development of 
the arts of architecture and sculpture. 
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A brief discussion of the more prominent effeots of the contact 
between the Graeco-Roman and Indian civilizations on other depart- 
ments of human activity in India will follow, and will enable the reader 
to form a conception as a whole of the impression made by the West 
upon the East during a period of seven or eight centuries. That im- 
pression was not sufficiently deep Jbo stamp Indian art, literature and 
science with an obviously European character, although it^was much 
deeper than is commonly supposed. 

Section IT. Indo-Hellrhic Architecture. 

• » 

The style of architecture, appropriately named Indo- Persian by Sir 
Alexander Cunningham, and obviously derived from that employed in 
the Achffimenian palaces of Susa and Persepolis, was extensively used 
throughout Northern and Western India for several centuries both 
before and after the Christian era. With this style of western, though 
not Hellenic, origin the history of Indian architecture begins. It would 
be more strictly accurate to say that with this style thte history of Indian 
architectural decoration begins, for no bhildings in it exist, and we know 
its character only from pillars and miniature representations in sculp- 
tured reliefs. 

The pillars are characterized by “a bell- shaped lower capital, sur- 
mounted by an upper member formed of recumbent animals, back to 
back.”* The series of examples in Northern India, of pillars more or less 
fully corresponding to this definition, begins with the monoliths of A6oka 
{circa B. C. 250), and ends with the pillar of Budha Gupta at Erau in the 
Sagar District of the Central Provinces, which bears an inscription 
dated in the year A. D. 485.f The caves of Western India offer examples 
apparently rather later, and specimens of intermediate dates have been 
found at Bharhut, Buddha Gayd, Sanchi, Be<Jsd, and Mathura, as well as , 
in the Gandhdra or Yfisufzai country. But there is no evidence as yet 
forthcoming that Indo- Persian pillars were used structurally in Gdndhd- 
ra. In mipiature, as architectural decorations, they were a favourite 
ornament in that region. 

The Indo-Persian pillar underwent gradual modifications in India 
Proper, with which I am not at present concerned. On the north-west 
frontier of India, th^t is to say, in the western districts of the Panjab, 
in the valley of the Kabul River, including Gdndhara or the Ytisufzai 
country, and in Kashmir, it was supplanted by pillars imitated from 

* Cunningham, Archocol. Rep. t Vol. V, p. 185j [For a convenient synopsis of 
sp^dmen pillars of the Persian, Indo-Persian, Indo-J^ellenic (Corinthian) and Indo- 
Dono styles, see tbid , Plates XXVII, and XLV to L. Bo.] 

t All the Gupta dates are determined in Mr. Fleet’s work on the Gupta In* 
otiptions. Corpus Inscrip, Ind%carum t Vol. III. 
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Greek models. Isolated examples of Itido-Hellenic jftllars probably 
existed in other regions also, associated with the specimens of Hellenized 
sculpture which occur at Mathurd and some other localities remote from 
the Panj&b frontier, but, as yet, none such have been discovered, and, 
speaking generally, the Hydaspes or Jhelam river may be assigned as 
the eastern boundary of Indo-Hellenic« architectural forms. 

The evidence does not, to my mind, warrant the use of the term 
“ Indo-Grecian styles of architecture,” which is employed by Sir A. 
Cunningham. So far as I can perceive, the published plans of Indian 
buildings show no distinct traces of Greek ideas, and there is no evidence 
of the employment of the characteristic Greek pediment or entablatures. 
The known facts prove only that the Indians used, in buildings planned 
after their own fashion, pillars copied, with modifications, from Greek 
prototypes. 

In the outlying province of Kashmir and* the dependent region of 
the Salt Range a modified form of the Doric pillar was employed. The 
earliest example of the use of this form is found in the temple of the 
sun at Martand, which was erected not earlier than A. D. 400, and 
perhaps should be dated two or three centuries later. Temples in a 
style similar to that of Martand appear to have continued to be erected 
in K&shmir down to the time of the Muhammadan conquest of the 
valley. They are characterized by trefoiled arches, and pyramidal roofs, 
and were frequently, if not always, built in the centre of shallow tanks. 
These peculiarities are in no wise Greek. The pillars undoubtedly, as 
Sir A. Cunningham observes, resemble the Grecian Doric in “ the great 
ovolo of the capital, and in the hollow flutes of the shaft. ,, It is difficult 
to believe that the agreement in these respects between the Greek and 
Indian work is accidental, but it is also difficult to imagine the existence 
of a channel through which the Kashmirians borrowed the Doric form 
of pillar at a time when every other manifestation of Hellenic ideas had 
already disappeared, or was on the point of disappearing, from India. 

I cannot venture to deny the Greek origin of the semi-l^oric pillars 
of the temples in Kashmir, although I am not satisfied that it is fully 
established. Even if it be admitted, the admission is hardly sufficient 
to warrant the assertion that the Kashmirian buildings are examples of 
an Indo-Dorio style. Tliq most that can be correctly affirmed is, that 
these buildings contain pillars which may fairly be described as Indo- 
Doric. These Indo-Doric pillars, if there be indeed anything Doric 
about them, are never associated with Indo-Hellenio sculpture, or any- 
thing else which gives the slightest indication of Greek influence. 
The Kashmir style stands apart, and the study of it throws little light 
either on the history of Indian architecture, or on that of the diffusion 
of Greek ideas. I shall, therefore, exclude it from consideration, and 
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refer readers who may care for farther information on the subject to 
the discussion of it by Mr. Fergusson and Sir A. Cunningham, and to 
the fine series of plates prepared under the supervision of Major Cole.* 

But, whether the pillars of the Kashmir temples be really derived 
from Doric prototypes or not, there is no doubt whatever that pillars, 
the designs of which are modifications of the Ionic and Corinthian types, 
were common on the north-west frontier of India during the early cen- 
turies of the Christian era. 

These Greek architectural forms have as yet been found only in a 
very limited area, which may be oonvebiently referred to under the 
name of d&ndh&ra.f 

The boundaries of the kingdom of G&ndhdra, as it existed inanoient 
times, are known with approximate accuracy. Hiuen Tsiang, who 
travelled between A. D. 629 and 645, describes the kingdom as extending 
about 166 miles (1000 li) 4rom east to west, and 133 miles (800 li) from 
north to south, with the Indus as its eastern boundary. The great city 
of Purushapura, now known as Peshawar, was then jfche capital. J The 
earlier Chinese traveller, Fa Hi an (A» D. 400 — 405), assigns the same 
position to the kingdom of Gaudhdra, though he describes its boundaries 
with less particularity^ 

The region referred to by both Chinese pilgrims may be described 
in general terms as the lower valley of the Kabul river. It is very 
nearly identical with the territory to the north-east of Pesh&war, now 
inhabited by the Afgh&n clan, known as the Yusufzai or Sons of Joseph, 
which comprises the independent hilly districts of Swat and Buhner, as 
well as the plain bounded on the east by the Indus, on the north by the 
hills, and on the south and west respectively by the Kabul and Swat 
rivers. This plain, which is attached to the Pesh&war District, and ad- 
ministered by British officers, corresponds to the tract known to the 
Greeks as Peukeloaitis (Sanskrit Pushkaldwati), the capital of which 
occupied the site of the modern Hashtnagar, eighteen miles north of 
Pe8h4war.|| 

* Major Cole’s book is entitled Illustration ,) of Ancient Buildings in Kdshmfr , 
(London, India Museum, 1869). His plates are good, but his remarks on the dates 
of the buildingB illustrated would have been better omitted. Mr. Fergusson discuss- 
es the style in his History of Indian and Eastern Architecture . Sir A. Cunningham 
described it in the Journal, Asiatic Society, Bengal, for 1848, and recurs to the subjeot 
in Archceol. Reps., Vol. V, pp. 84-90, Plates XXVI, XXVII ; Vol. XIV, p. 35, PI. XV. 

f S ans krit authority warrants either a long or short vowel in the first syllable 
of the name. 

% Beal, Buddhist Records of the Western World, Vol. T, p. 97. 

* § Fa Hian, Travels, Chapter X, in either Beal's or Legge's translation. 

|| Cunningham, Archmol. Rep., Vol. V, p. 1. Hashtnagar is described ibid., 
Vol. II, p. 90, and Vol. XIX, pp. 96—110. 
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Strictly speaking, therefore, tho name Gdndhdra is applicable only 
to a small territory west of the Indus. 

But the great city of Taxila, (Takkhasild, or Taksha&ld, the 
modern Shdh ki Dheri), situated three marches, or about thirty miles, 
east of the Indus, was undoubtedly, in the time of Alexander the Great, 
the chief city on the north-western frontier of India, and must have been 
then, as it subsequently was in the reigns of Asoka and Kanishka, 
included in the dominions of the government which ruled Gdndhdra. 
Kanishka is expressly called the king of Gandhdra.* 

The vast Buddhist religious establishments at Mdnikydla, about 
thirty miles south-east *of Taxila, belonged to the same jurisdiction, and 
at both places remains are found of that Indo- Hellenic school of art, 
which attained its chief development in Gandhara west of the Indus. 
The name of Gdndhara, as indicating an artistic and architectural 
province, may, therefore, be extended, as it was by Mr. Fergusson, so as 
to comprise the modern districts of Peshawar and Rawalpindi, including 
Taxila and Mdnikydla, as far east as the Hydaspes or Jhelam river. 
When speaking of the art of Gandhara I must be understood as employ- 
ing the name in its wider sense. 

The upper valley of the Kdbul river was full of Buddhist buildings, 
mauy of which have been explored by Masson and others, and was includ- 
ed in the dominions of Kanishka and his successors. But, so far as the 
published accounts show, this region was only slightly affected by 
Hellenic influences, and it must, for the present at all events, be con- 
sidered as outside the artistic province of Gandhara. 

The Gandhara territory, the situation of which has thus been defined, 
was the principal seat of Hellenic culture in India, and from one or other 
part of it nearly all the known examples of Indo-Hellenio art in its most 
characteristic forms have been obtained. Traces of Greek and Roman 
teaching may be detected in the remains at many localities in northern 
and western India, but nowhere with such distinctness as in the lower 
valley of the Kdbul river. The Gandhara school of art obviously deserves, 
though it has not yet obtained, a place in the general history of Greek 
architecture and sculpture, and this cannot be said of the other early 
Iudian schools. 

At Bharhut, Sdnchi, Buddha Gaya, Ajanja, and Amardvati proofs 
may be given that the local style of art was modified by contact with 

* A full account of the ruins of Taxila will be found in Cunningham, Archcsol. 
Rep., Vol. II, pp. 112, seqq ; Vol. V, pp. &6, seqq ., and Yol. XIY, pp. 9, seqq. Fa 
Hian states that Dharma Yardhana (or Yivardhana, as Dr. Legge writes the name), 
son of ASoka, ruled in Gandhara, and, according to another legend, the stdpa in 
memory of A&oka’s son Kun&la was situated south-east of Taxila, (Cunningham, 
Archatol, Rep. t Vol. II, p. .149.) 
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that of the western world, but the evidence does not lie upon the surface. 
In the remains of the buildings and sculptures of G&ndhara the merest 
tyro can perceive at a glance that the style of art is in the main Greek 
or Roman, not Indian.* 4 

* The principal references to published notices of the Gandhdra school of art 
are as follows j — 

(1) Notes on some sculptures found in the District of Peshawar, By E, C. Bayley. 
With several rude lithographs. ( Journal As. Soc ., Bengal , Vol. XXI (1852), pp. 
606—611). The sculptures described in this paper were collected at Jamdlgoyhi by 
Messrs. Ltupsden and Stokes, and were destroyed by the fire at the Crystal Palace. 

(2) Indian Antiquary, (Bombay), Vol. Ill, pp. 143, 159. 

(3) History of Indian and Eastern Architecture . By James Fergasson. 

(4) Reports of the Archaeological Survey of India , Vol. V. By Sir A. Cunning- 
ham. Volume II of the same series gives information concerning Tazila. See also 
Vol. XIV, p. 31, PI. XIV. 

(5) Descriptive List of the Principal Buddhist Sculptures in the Lahore Museum , 
p. 11. This list, kindly supplied to me by the Curator, contains brief particulars 
of 95 specimens, of which 32 are marked with an asterisk, os being either “ in excep- 
tionally good preservation, or interesting from their subjects.” The list is signed by 
Sir A. Cunningham, but is not dated. Two specimens are noted as coming from 
Sahri Bahlol, and one is stated to have been obtained in the fortress of Rapigat, 
but no other indication is given of the localities from which the sculptures were 
obtained. 

I have not been able to procure a “ Memorandum by Mr. Baden-Powell on the 
sculptures in the Lahore Museum which is referred to by Sir A. Cunningham, 
Archaeol . Rep., Vol. V, p. 55, note X. 

(6) Catalogue and Handbook of the Archaeological Collections in the Indian 
Museum . By John Anderson, M. D., F. R. S., etc. Part I, Calcutta, 1883. 201 
Indo-Hellenio objects are described, viz., 177 arranged under the heading G&ndh£ra, 
18 under Peshawar, two under Mathurk, and one each under Hazara, K&bul, miscel- 
laneous, and Bih&r. 

(7) Memorandum on Ancient Monuments in Eusufzai (sic). By Major Cole ; 
being part of the Second Report of the Curator of Ancient Monuments in India, pp. 
OXIV, seqq* This document was separately reprinted at the Government Central 
Branoh Press, Simla, 1883. It is illustrated by rough lithographic plates, compris- 
ing all the subjects subsequently treated by the heliogravure process, as well as by a 
map of the Ytisufzai country, and eleven other plans and sketches. 

(8) Preservation of National Monuments, India, Orceco-Buddhist Sculptures from 
Tdaufzai, By Major H. H. Cole, R. B. Published by order of the Governor- 
General in Council for the offioe of Curator of Anoient Monuments in India. Large 
folio, p. 7, with 30 very fine heliogravure plates, 1885. 

(9) The Buddhist Stupas of Amardvatl and Jaggayapeta . By James Burgess, 
C. I. E., etc , Archaeological Survey «of Southern India. Tnibner, London, 1887. 
This work does not desoribe the scnlpEures, but some good specimens of them are 
figured in woodcuts Nos. 1, 4, 11, 14, 21, 23, 24, and 26, whioh are copied from the 
illustrated edition of Sir E. Arnold’s Light of Asia . 

(10) Alt- und Neu-Indische Kwnstgegenstdnde aus Professor Leitners jUngater 
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No indication of a knowledge of the Doric order of architecture can 
be detected in the remains of the buildings of G&ndh&ra. With two 
exceptions, the only Greek architectural form used is a modification of 
the Corinthian pillar and pilaster. 

The two exceptions both occur to the east of the Indus, outside 
the limits of Gandhara proper. 

On the site of Taxila Sir A. Cunningham disinterred the remains of 
a Buddhist temple, the portico of which was supported on four massive 
sandstone pillars of the Ionic order. Similar, though smaller, # pillars 
were found in the interior of the building. No part of the larger pillars 
was discovered, except?' their bases. The mouldings of these bases are 
said to correspond exactly with those of the pure Attic base, as seen in 
the Erechtheum at Athens, the only difference being the greater projec- 
tion of the fillet below the upper torus in the Indian example. 

Portions of the shafts and capitals of the smaller pillars were found. 
The shafts are circular in section and plain. The capitals were made of 
nodular limestone*, and appear to have been plastered and gilded. They 
agree generally in form with Greek, not Roman, models, but are ruder 
aud more primitive in style, and are specially distinguished from all 


Sammlimg , ausgesfcellt in K. K. Osterr. Museum fur Kunst und Industrie, Stubeu- 
ring 6. Verlag des K. K. Osterr. Museum's Wien, 1883. 

The specimens of the G&ndhara school of art preserved in museums are very 
numerous. The principal collection is that in the Lahore Museum. It is very 
extensive, numbering many hundred objects, but seoms to be badly arranged. I 
have not seen it. The collection next in importances that in tho Indian Museum, 
Galontta. Dr. Anderson's carefully compiled Catalogue gives a good idea of its con- 
tents. Major Cole intended to send spare specimens to the museums at Bombay, 
Madras, and some other places, whioh were, I suppose, sent. 

In London the best collection, though not an extensive one, is that which occu- 
pies oases Nos 1 — 7 in the Asiatic Saloon of the British Museum. The South Ken- 
sington collection iB officially described as comprising 24 sculptures in stone, and 49 
plaster casts from originals in the Lahore Museum, presented by Sir R. Egerton in 
1882. When I examined the specimens in 1888, they were exhibited partly in a glass 
oase, partly on a detached screen, and the rest on a wall screen. Dr. Leitner's 
collection at Woking comprises some original sculptures and a considerable number 
of oasts from the works in the Lahore Museum. It is described in the printed 
Catalogue above cited. 

The Museum at Vienna oontains some specimens presented by Dr. Leitner, and 
many examples of the work of the school are believed to exist in private hands both 
in Europe and India. Sir A. Cunningham possesses a valuable series of photographs 
of the more remarkable sculptures. Mr. Kipling, Curator of the Lahore Museum, 
informs me that he intends to arrange for the publication of a set of photographs of 
lndo-Hellenio art. The specimens in the possession of Mr. L. White King, B. C. S. 
will.be noticed subsequently. 
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known Greek examples by the dxoessive weight and height of the 
abacus.* * 

The employment of stucco to conceal the roughness pf the limestone 
and to facilitate the execution of the moulding reminds us of the teiuple 
of Fortuna Virifisat Rome, where the same expedient was used to com- 
plete the decorative work on Ionic capitals made of rugged travertine, f 
Sir A. Cunningham subsequently discovered among the ruins of 
Taxila in another temple the bases and portions of the drums of two 
Ionic pillars, differing slightly in detail from those above described. f 
These two buildings are the only known examples of the use of the 
Ionic fornl of pillar in India. • , * 

The rude style of the capitals in the building first discovered — the 
only ones yet found — might suggest the fancy that the Taxilan temples 
* preserve specimens of the primitive Ionio order in its Asiatic form, 
before it was developed bj Greek skill. But the evidenoe of the com- 
paratively late date of the temple adorned bj these rude capitals is too 
clear to allow indulgence in such a notion. The bpilding cannot, ap- 
parently, be earlier than B. 0. 20 or 3Q, the approximate date of king 
Azes, twelve of whose coins were lifted out by Sir A. Cunningham with 
his own hand from their undisturbed resting place below the floor of tho 
sanctum, and under the corner of a platform which had supported a 
number of plaster Buddhist statues. § The date of the temple may 
therefore be assigned roughly to the beginning of the Christian era, at 
which time, it need not be said, the Ionic order had long been fully 
developed. The question of date will be considered more fully in a later 
section. * 

The Taxilan temples with Ionic pillars were, like all the known 
examples of Indo-Hellenic architecture, dedicated to the service of the 
Buddhist religion. Sir A. Cunningham gives a plan of the one first 
discovered, from which it appears that the whole edifice was 91 feet 
long by 64 feet broad, standing on a platform, which projected about 15 
feet beyond the walls on all sides except the east, forming a terrace 
adorned with plaster statues. It is supposed that this terrace was roofed 
in as a cloister. The entrance was on the east, in the centre of one of 
the larger sides, through a portico supported on four Ionio columns. 
This portico led into an entrance hall, 39} feet long from north to south, 
by 15} feet broad from east to west. The sanctum or cella of the 

temple lay behind this, with a length of 79 feet from north to south, 

> • 

# Cunningham, Archceol. Rep., Vol. II, p. 129 ; Vol. Y, pp. 69, 190. 
t Burn, Roman Literature and Art , p. 204. 
t Cunningham, Archeeol. Rep. t Yol. XIV, p. PI. VII. 

§ Cunningham, ibid., Yol. Y, pp 72, 190. 

P 
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and a breadth of 23J feet from east to west. This room, except at the 
wide doorway, was surrounded by a bench 4 feet 8J inrfhes broad, and 2 
feet high, which supported plaster statues of Buddha, with his hands 
either resting on his lap or raised in the altitude of teaching. It is 
" remarkable that the hair of these figures was rendered by the conven- 
tional curls, which are so commonly associated in later times with 
Buddhist and Jain art. Unluckily no drawings or photographs of these 
plaster figures have been published, and it is impossible to say whether 
they were coeval with the Ionic pillars or not. I should not have ex- 
pected to find plaster statues at the beginning of the Christian era, and 
I suspedt that the images are of considerably later date than the pillars. 

Sir A. Cunningham believes that the roof was constructed mainly 
of wood, and that the chambers were lighted by windows in the upper 
part of the walls, which projected above the roof of the surrounding * 
cloister. He conjectures that the four porticq pillars “ must have been 
intended to support a vaulted roof presenting a pointed arch gable to 
the front, as in the smaller chapels across the Indus.” A small room, 
20 feet 1^ inch long by 15f feet, broad, communicated with each end of 
the entrance hall. 

The reader will not fail to observe that the plan and elevation of 
this temple have little in common with those of Greek temples. 

I agree with Sir A. Cunningham and Mr. Fergussou in regarding 
the buildings with Ionic pillars at Taxila as the oldest architectural 
remains yet discovered in the Gandhi ra province, and I shall subsequent- 
ly attempt to show that a considerable interval separates them from the 
numerous edifices characterized by a lavish u^ of Corinthian pillars and 
pilasters. 

The fact that the Corinthian pillars and pilasters were used, much 
in the same way as they are in many modern European buildings, for 
decorative purposes applied to buildings of native design, and not as 
members of an “order” in the technical sense, is clearly proved by 
the manner in which Indo- Persian and Indo- Corinthian forms are 
employed together. No styles can be more diverse than these, and yet 
the Gandh&ra architects felt no scruples about employing them both in 
the one building, or even in the one sculpture. The first plate in Major 
Cole’s set of beautiful heliogravures affords a good illustration of this 
purely decorative use of two diverse styles. The subject of the plate is 
an alto-rilievo of tbe seated Buddha embellished by numerous minor 
figures and architectural decorations* rf The latter chiefly consist of com- 
binations of Indo-Persian pillars with plain “ Buddhist railings ” and 
ogee-shaped fa 9 ades, while the pilasters at the lower corners of the slab 
have acanthus leaf capitals in the Indo-Corinthian style. This scnlptnre 
was probably executed in the third century A. D. 
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Although there is uo reason to suppose that the G&ndhAra buildings 
adorned with Corinthian pillars were Greek or Roman in plan or eleva- 
tion, the remains excavated, especially those at Jam&lgarhi, prove that 
such pillars, both circular and square in section, were used for structural 
support, as well as for sculptural decoration. 

No piece of Corinthjan shaft |^as yet been discovered. The testi- 
mony of the sculptures is not conclusive, but, so far as we can judge 
from the miniature pillars and pilasters in the reliefs, the shafts were 
plain, not fluted. 

The incomplete lower parts of the bakes of two structural pillars 
have been found, and a comparison of their dimensions with those of the 
pillars in the famous choragic monument of Lysicrates at Athens (B. C. 
834) has satisfied Sir A. Cunningham that the Indian examples differ 
from the Greek standard “ solely in giving an inward slope to the per- 
pendicular narrow fillet which separates the scotia and torus. 

“ In both the Indian examples it will also be observed that the torus, 
or round projecting moulding, is thickly foliated, likq that of most of 
the Corinthian bases. Of the upper partof the base not even a fragment 
has yet been found ; and the representations in the bas-reliefs do not 
offer any assistance, as they show only one large and one small torus, 
separated by an astragal, and altogether want the deeply marked scotia 
which forms the leading characteristic of the Corinthian base, and which 
is carefully preserved in both of the full-sized Indian specimens.” 

The foliation referred to is not found on the bases of the pillars of 
the monument of Lysicrates, and is, I think, purely Roman decoration. 
I shall subsequently give«reasons for dating the Gandhara pillars be- 
tween A. D, 250 and 350, and for holding that all the Indian buildings 
adorned with Corinthian pillars were constructed under the influence of 
Roman art. The remains of structural Iudo-Corinthian capitals, found 
chiefly at Jam&lgarhx and Takht-i-Bahi, are numerous, but unfortunately 
are never perfect, owing to the brittleness of the clay slate in which they 
were carved, and to the practice of constructing each capital from many 
pieces bound together by iron cramps. The lower portion of the larger 
capitals, some of which measure about three feet in diameter, was made 
in from two to four pieces ; the upper portion always consisted of four 
segments. 

The British Museum possesses some fine examples of these capitals 
collected by Sir A. Cunningham at Jam6lgayhi, and smaller specimens 
way be sten in the collection at South Kensington. Others are preserved 
in the Indian Museum, Calcutta, and in the Lahore Museum.* 

* Plates XL VII — L of Cunningham's Archceol. Rep., Vol. V, are devoted to the 
illustration of lndo-Corinthian pillars. The restoration of elephants on the top of a 
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Sir A. Cunningham, who was unwilling to recognize Roman in- 
fluence on the art of Gandh&ra, compares the Indo-Corinthian capitals 
with those of “ the pure Corinthian order of Greece ” as follows : — 

" The chief points of similarity are : — 

1st. The three rows of acanthus leaves, eight in each row, which 
are arranged round the drum or bell of the capital. 

2nd. The broad, but not deep, volutes at the four corners. 

3rd. The four pointed abacus with a curved recess in the middle 
of each side. 

The most marked points <tf difference are the following : — 

lsJ. The wide spread of the abacus, which is equal to*2£ heights 
of the whole capital, that of the Greek examples being little moie than 
height. 

2nd. The retention of the points at the four corners of the abacus, 
which in all the Greek examples have been cut off. 

3rd. The insertion of a fourth row of acanthus leaves which is 
projected forward* to the line joining the horns of the abacus. The 
abacus is thus formed from a square having a curved recess on each side 
of the central projection. 

4th. The placing of flowers on the abacus which are supported on 
twisted stems springing from the roots of the volutes. In a single 
instance fabulous animals are added to the flowers on the horns of the 
abacus. 

5th. The insertion of human figures amongst the acanthus leaves, 
whose overhanging tufts form canopies for the figures.” 

I have quoted this passage in full, not because I attach much value 
to the comparison made in it, but because it gives an authoritative 
description of the characteristic features of the Indo-Corinthian capitals. 
Sir A. Cunningham cannot help admitting the resemblance between 
those specimens which exhibit human figures among the foliage and 
Roman capitals found in the ruins of the baths of Caracalla, but avoids 
the natural conclusion, and boldly declares that, if the design for these 
capitals with human figures was suggested by any earlier works, “ the 
suggestion must have come from the creative Greeks of Ariana, and not 
from the imitative Romans.”* On the other hand, I am fully convinced, 
as I shall try presently to prove, that the design in question did come 
• c from the imitative Romans,” and that the art of Gandhara is essen- 

oapital shown in PI. XLYI1I is oonjeofcural, and not supported by adequate evidence. 
Two of the Jam&lga?hi capitals are figured in Fergus son’s History of Indian and 
Eastern Architecture , and a rough sketch of one specimen from the same place is 
given in Indian Antiquary , Yol. Ill, p. 142. 

* Cunningham, Archaol. Rep. t Yol. Y, pp. 192—194. 
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tially Roman in style. The JamalgajrM carvings date, I believe, from 
about the middle of the third century A. D., and can be usefully com- 
pared in detail only with the similar work in contemporary, or nearly 
contemporary, Roman buildings. It is waste of trouble to make elabo- 
rate comparison of their details with those of the monument of Lysi- 
crates, which was erected about six hundred years previously, bub I am 
not sufficiently acquainted with *the minutiae of architectural criticism 
to pursue the subject further, and must leave to others the task of 
accurately verifying the various differences and resemblances between 
the Indo- Corinthian and Romano -Corinthian styles. Probably, how- 
ever, the task would not justify the labour bestowed upon it* If the 
Roman origin of the Indo- Corinthian style be admitted, very minute 
study of variations in detail may be deemed superfluous, great variation 
in the embellishment of Corinthian capitals being everywhere allowed 
and practised. 

Section III . 

The G^ndhXra or Peshawar School of Sculpture Described. 

A specimen of sculpture, apparently Indo-Hellenio in style, and 
closely related to the work of the GAndhAra school, was discovered at 
Kabul in 1833,* but the first distinct announcement of the existence of 
a school of Hellenic art in India was made in 1836 by James Prinsep, 
the founder of scientific Indian archeology, who published in that year 
at Calcutta a description, illustrated by rude plates, of the so-called 
Silenus group procured by Colonel Stacy at MafchurA. This group, 
though undoubtedly Indo-Hellenic in style, is not the work of the 
GAndhara school. It will be discussed in the next following section. 

The ruins of the monastery at JamAlgarhi, north-east of PeshAwar, 
were discovered by Sir A. Cunningham in 1848, but he did not publish 
any account of his discovery till many years later. 

The first published account of the GAndhAra sculptures is that 
written by the late Sir E. C. Bayley, who printed in the Journal of the 
Asiatic Society of Bengal for the year 1852 an account, illustrated by 

* Journal Asiatic Society of Bengal, Yol. Ill, p. 362, PI. XXVI, fig. 1 ; 
Anderson's Catalogue , Part I, p. 261 (K. 1). The sculpture is circular, 1BJ inches 
in diameter, and represents the seated meditating Buddha with flames proceeding 
from his shoulders, and* surrounded by subordinate figures. It was discovered in 
November, 1833, in ruins two miles south-east of the city of KAbul, enclosed in a 
large and beautifully roofed square masonry cell, " handsomely gilt, and coloured 
by lapis lazuli, which is found in considerable quantities in the mines of BadakshAn, 
twelve days' journey from KAbul.” Lapis lazuli has also been found on the site of 
Tazila, and at Baoti Pihd in the Rawalpindi District. (Ounningham, ArehcsoL Rep., 
Yol II, pp. 117, 141). 
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the roughest possible sketches, of some remarkable sculptures found 
at Jamalgarhi. The works, thus imperfectly illustrated, were subse- 
quently brought to England, and exhibited in the Crystal Palace, where 
they were destroyed by the disastrous fire which also consumed Major 
GillVcopies of the paintings on the walls and ceilings of the Ajanfa 
caves. 4 

Prinsep’s and Bay ley’s description of the works of Indo- Greek 
sculptors failed to attract general attention, probably owing to the 
extreme rudeness of the illustrative plates. Dr. Leitner, who brought to 
Europe in 1870 a considerable cbllection of works of art, to which he 
gave the name of GraeCo-Buddhist, is entitled to the credit of being the 
first to interest the learned world in the existence of a school of lndo- 
Hellenic architecture and sculpture. 

Though the Greek influence on the style of the works exhibited by 
Dr. Leitner, and on the many similar objects since discovered, is now 
universally admitted, it is remarkable that, so late as the year 1875, at 
least one writer of , repute denied its existence. 

“ It has become a fashion recently,” wrote the late Mr. W. Vaux, 
F. R. S., “ to extend a Greek influence to districts east of Bactria,, for 
which I venture to think there is really but little evidence. -Thus, we 
are told that certain Buddhistic figures, chiefly in slate, procured by 
Dr. Leitner and others to the north-east of Peshawar, exhibit on them 
manifest traces of Greek art. I am sorry to say that I cannot perceive 
anything of the kind.”* 

The Greek influence on the Gandhara sculptures, which Mr. Yaux 
could not perceive, is so obvious to other critics, that a formal refutation 
of his ill-founded scepticism would now be superfluous. Professor Cur- 
tins has rightly observed that the discoveries of Dr. Leitner, Sir A. 
Cunningham, and other explorers in the Kabul valley, “ open a new 
page in the history of Greek art.”f 

The new page thus opened has as yet been little read, and I ven- 
ture to hope that the following description of a few of the most note- 
worthy examples of Indo-Hellenic art, and discussion of the sources 
from which it was derived, may attract both classical and Oriental 
scholars to the further exploration of a field hitherto very imperfectly 
worked. 

The present seotion will be devoted to the description of some of 
the more remarkable and characteristic specimens of the work of the 

# Numismatic Chronicle , Vol XV, N. S., p. 12, note. 

f Abhandlung ilber die Griechische Knnst t as quoted in Dr. Leitner* g Catalogue. 
I believe the paper was published in the Archceologische Zeitung for 1875, but I 
have not seen it. 
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very prolific sculptors belonging to the Gandhdra sohool. The chrono- 
logy and artistic* relations of the school will be separately discussed in a 
subsequent section ; at present 1 shall refer only very briefly to these 
topics. 

The oldest known example of Indo-Hellenic sculpture in the Ifyijab 
probably is the statuette in purely Greek style of Pallas Athen6, the 
original of which is in the Lahore Museum. Dr. Leitner has a good 
cast of this work in his museum at Woking, and Sir A. Cunningham 
possesses a photograph of it. It is shown in Plate VII. 

The attitude of the goddess is that represented on certain coins of 
Azes, whidh show her helmeted, standing, facing front, crowning herself 
with her right hand, and holding in *her left hand a obliquely 

across her body. The goddess of the coins carries a shield also on her 
left arm, but the statuette is imperfect, and the shield has been lost.* 

The close relation of this sculpture to the coins of Azes proves that 
it must be approximately contemporary with that prince, that is to say, 
that it dates from the beginning of the Christian era % or possibly a few 
years earlier. It therefore belongs to the same period as do the Ionic 
pillars of the Tasilan temples. The statuette is said to have been found 
somewhere in the Yusuf zai country, but the exact locality where it was 
discovered does not seem to be known. 

I shall explain subsequently my reasons for thinking that this 
statuette of Pallas is a relic of Indo-Hellenic sculpture properly so called, 
as distinguished from the Indo-Roman school to which all, or almost all, 
the other examples of Gandhara art belong. 

The effigy of the virgin goddess of Athens cannot be certainly 
connected with any Indian religious system, and we cannot say whether 
the statuette above described formed part of the decoration of a Bud- 
dhist temple or not. But in all probability it did, for every specimen 
of Indo-Hellenic sculpture from Gandhara, the find-spot of which is 
known, belonged to a Buddhist building of one sort or another. 

Most of the sculptures are evidently Buddhist in subject, but some 
of them, notably the figures supposed to represent kings, deal with 
secular subjects, though used to decorate edifices consecrated to the 
service of religion. 

• * 

* Gardner, Catalogue of Coins of Greek Kings of Bactria and India , Plate 
XVIII, 4. Cunningham, in his Descriptive List (No, 21), observes, “ The lower right 
arm, which probably bore the aegis with the head of Medusa, has been lost.” This 
remark is evidently erroneous. The goddess on the coins carries, as might be 
expected, the shield on her left arm, and grasps the spear with her left hand. Her 
right arm is raised, with the hand to her head, as for the purpose of crowning 
herself. 
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Dr. Leitner and Sir A. Cunningham both consider that the most 
Btriking piece in the extensive collection at the Lahore Museum is the 
figure of a throned king, resting his left foot on a footstool, and grasping 
a spear in his left hand. See Plate VIII. The upper part of the body 
is nqjked, the head-dress is rich, and the squarely cut eyes are remarkably 
prominent. The work is in good preservation, the right arm alone being 
wanting. The king’s attitude is easy, his expression is dignified, and the 
outlines of his figure are boldly drawn. Small figures, which have been 
conjectured to represent conquered aborigines, are attached to the right 
and left. The identity of the ‘attitude of the principal figure of this fine 
group With the attitude of the Indo-Scythian kings as shown on their 
coins naturaSP^ suggests that the sculpture represents one # of these 
sovereigns. I do not know where the sculpture was found.* 

Sir A. Cunningham found at Jamdlgarhi fifteen or sixteen statues, 
some seated, and some standing, which he supposes to be those of kings, 
and observes that “ these royal statues are known by their moustaches, 
and the numerous.strings of gems worked into their head-dresses. The 
arrangement of the hair is different in each separate specimen, and, as 
the features also differ, there seems little doubt that they are portrait 
statues. ”f 

In the case of one statue in the Lahore Museum, (No 6 of Descrip- 
ive List, and No. 63 of Dr. Leitner’s Catalogue), which Professor Cur- 
tins compares with the Greek ideal type of Apollo, the royal character 
of the person pqrtrayed is unmistakeably indicated by the presence of 
the regal fillet, the ends of which float loosely behind his head, in the 
same way as they are shown on the coins of Greek princes both of 
Europe and Asia. 

It is hardly possible that all these so-called royal statues can be 
intended as ideal representations of Buddha as Prince Siddhartha, 
before he adopted the religious life, though some of them probably 
should be so interpreted. Mr. Fergusson suggested that they should be 
regarded as images of Buddhist saints, and the presence of the nimbus 
behind the head in many cases supports this suggestion. J 

The presence or absence of moustaches proves nothing, for Buddha 
is frequently represented as wearing moustaches in«the works of the 
G&ndhara school. If the images in question were portrait statues, as 
suggested by Sir A Cunningham, they Would probably be inscribed. 
It seems hardly credible that sculptors would execute numerous por- 
traits of Kanishka and other kings without taking the trouble of indi- 

* Cunningham, Descriptive List, No 2 ; Leitner, Catalogue , No, 78. 

+ Cunningham, Archaol. Rep., Vol. V, pp. 197, 202. 

t History of Indian and Eastei'n Architecture, p. 179. 
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eating for whom the portraits were intended. I think it more likely 
that these so-called royal figures are not portraits of individuals, but 
that they are ideal representations, in some oases of kingj, and in some 
oases of saints. 

The museums in London and Calcutta possess several examples of 
sculptures of this class. Two from the upper monastery at Nnttu are 
depicted in Major Cole’s heliogravure plates Nos. 24 and 25. The 
statue or statuette shown in the latter plate represents a man of dwarf- 
ish figure, Standing, as if preaching, with a nimbus behind his head. 
The legs are thick and badly executed, add the work seems to me to be 
of comparatively late date, probably subsequent to A. D. 30(J. This 
figure, iif spite of the ornaments and moustaches, appears intended to 
represent a preaching saint rather than a king. 

The works above described were all, so far as is known, associated 
with Buddhist buildings, though in themselves not obviously Buddhist 
in subject. I shall now proceed to describe sculptures, the subjects of 
which are taken from the rich stores of Buddhist mythology. 

The birth-scene of Gautama, or Prince Siddhdrtha, who in after 
days won the honourable title of the Buddha, or the Enlightened, is a 
favourite subject with Buddhist artists, and recurs in their works almost 
as frequently as representations of the Nativity are met with in Chris- 
tian art. 

Sir A. Cunningham, in the catalogue of sculptures excavated, 
chiefly at Jamdlgarhi, under his supervision, enumerate^ four examples 
of this favourite subject, two of which are now in the Indian Museum, 
(G. land 2).* See Plate IX, fig. 1. Major Cole gives a plate of a 
tolerably well-preserved specimen discovered at the upper monastery of 
Nuttu during subsequent explorations in the Ydsufzai country .+ 

According to Buddhist belief, Mayd Devi, tho Buddhist Madonna, 
was standing under a sal tree, when she gave birth to the holy infant, 
who sprang from her right side, and was received in a golden net 1 by 
Brahma, attended by the devas , or angels. This legend appears to be, 
like the sculptures which express it, descended from a Greek original. 
Mr. Beal has pointed out that, in several respects, it closely resembles 
the Greek myth of the birth of Apollo in Delos. J 

The details of the scene vary considerably in different sculptures, 
but the traditional grouping of the principal figures is never materially 
changed. The description of one specimen will, therefore, suffice for all. 

# Dr. Anderson’s Catalogue, Part I, pp. 199, 202. 

+ Seven examples of sculptures of the nativity of Buddha preserved in the 
Lahore Museum are enumerated in Cunninghain’s Descriptive List, which, as usual, 
gives no indication of the localities where they were discovered. 

1 IfBAian Antiquary , Yo^IX, p. 68. 

Q 
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On the slab photographed by Major Cole (Plate 11) M6ya is shown, 
standing, facing the spectator, with her head slightly inclined, and the 
weight of her body thrown on the right foot. Her left leg is crossed in 
front, with the toes resting lightly on the ground. In her right hand 
she grasps a branch of the over-shadowing tree, and her left arm is 
thrown round the neck of her half-sister Prajdpati, who supports her. 
The figure of the sister is turned in a singularly awkward posture, so as 
to show most of her back.* The infant Buddha, springing with out- 
stretched arms from his mother’s side, is recognizable, though much 
mutilated ; the figure of Brahifid is almost completely destroyed. The 
other attendants, who 'are introduced in some examples, are here want- 
ing. A harp in the upper corner of the composition inditflates the 
heavenly music which heralded the advent of him whose mission it was 
to still the discords of millions of human hearts. 

In this work the pose of Mayd is tolorably«graceful, her figure is free 
from the usual Indian exaggeration, and her expression, in conformity 
with the belief that the Buddha cost his mothor none of the pangs of 
travail, is perfectly calm. Her hair is richly braided, and arranged in 
the form of a crown or tiara. 

A very finely executed statuette of Maya Devi, standing alone, which 
was obtained at the same monastery, ( Cole , Plate 15, figure 2), shows her 
in nearly the samo attitude as in the birth scene, holding above her head 
the branch of a conventional tree, more or less resembling a palm. 

The draper of this figure is specially elegant. The principal gar- 
ment is a tunic ( chiton ) reaching to the knees, and confined at the 
waist, by a rich girdle of four strings, adorned with clasp and vine-leaf 
pendant. A scarf is thrown lightly over the shoulders, and the legs are 
clad in loosely fitting trousers of thin material The dress of Mayii in 
tho nativity group is simpler, and consists of an inner tunic or vest, and 
a robe wound gracofully round the body, and looped up at the waist. 

Single figures like that above described are not uncommon. The 
slight variations in different examples indicate that they were arranged 
in pairs. t 

Religious artists found in the deathbed of Buddha a subject scarce- 
ly less fascinating than the scene of his birth. J 

* See post, for a parallel trom tho Catacombs. 

t So, Cave XX, Ajan^. “ Cave XX is a small Vihara with two pillars and 
two pilasters in front of the verandah. One pillar is broken, but on each side of 
the capitals there is a pretty statuette of* a fomale under a canopy of foliage.” 
(Burgess, Notes on the Bauddha Bock-Temples of Ajanfd , being No, 9, Archceol, Survey 
of W. India , Bombay , 1879). This valuable book is out of print. 

J Tho Descriptive List mentions only one example of this subject in the Lahore 
Museum, but the collection there probably includes other specimens. The Indian 
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According to the Buddhist scriptures, he passed away at the age of 
eighty, surrounded by his chief disciples, shaded by the sal trees in a 
grove at a place called Kusinagara, which has been fully identified as 
the modern Kasid in the Gorakhpur District of the North-Western 
Provinces.* 

All representations of the scene agree in showing the master lying 
on his right side, in a posture of perfect repose, with his head resting on 
his hand. The number of attendants varies in different sculptures. 
Plates Nos. 16 and 22 of Major Cole’s volume give illustrations of 
two well-preserved reliefs, obtained respebtively at the upper and lower 
monasteries of Nuttu, which vividly depict the peaceful departure of the 
great teacher from this troublous world. 

The work from the upper monastery (Plato 16) is a sculptured 
panel bounded by two good examples of the Indo- Corinthian pilaster. 

The dying master, fully robed, reclines on a low bedstead furnishod 
with mattress and pillow, by the side of which a tripod is placed, sup- 
porting a vessel of cool water. A figure, ideutifiec^ as Dovadatta, the 
malignant cousin, who had pursued Buddha throughout his life with 
unrelenting hostility, stands at tho head of the couch, with an evil ex- 
pression of satisfied malice.f 

A form, apparently that of a female, with her back to the spectator, 
Bits crouching on the ground, and six mourning attendants in various 
attitudes complete the group. Above the whole hang the boughs of the 
sal tree, the forest king which witnessed alike the advent and departure 
of the teacher. 

The work from the lower Nuttu monastery, reproduced in Plate 
No. 22, represents the same scene, though with considerable variation 
in the treatment of details. In this group tho total number of 
figures is increased to thirteen, the most remarkable addition being that 
of a shaven-headed monk, crawling on hands and feet, and being pulled 
from under the bed by another monk, who has grasped him by the wrist. 

Museum, Calcutta, contains at least one ( 0 . 27). In lator Buddhist art, as seen at 
Kasia and elsewhere, the subjeot was frequently treated. The death-bed scene 
has often been incorrectly referred to as the Nirv&na of Buddha, but the term 
parinirvdya may be correctly applied to it. 

* Cunningham, Archceol. Rep , Vol. I, pp. 76 — 85 j XVIII, p. 66. 
t The figure is that of a man holding a dumb-bell-shaped object, like a club or 
conventional thunderbolt, and this figure in other reliefs, for example in that re- 
presenting the scene of the elephant dqing homage, must certainly bo identified as 
Devadatta. But the appearanco of Dovadatta at the death-bed of Buddha appears 
to be inconsistent with the legend referred to in Fa-hian's Travels, which relates 
that Devadatta attempted to poison Gautama, and having failed to accomplish the 
crime, “ went down to hell.” 
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Both the compositions above described are admirably balanced, and 
the attitudes and expressions of all the persons concerned are rendered 
with vigour and truth to nature. The drapery, as usual, is Greek, or 
Graeco-Roman, in style. 

The design of these death-bed scenes is certainly an importation 
from the west. The recumbent figure, on the bed surrounded by morn- 
ing attendants is clearly copied from Greek banqueting reliefs of a 
sepulchral character, as imitated on Roman sarcophagi. A sculpture in 
the Towneley collection in the British Museum bears a very close re- 
semblance to the reliefs from the Nuttu manastery above described.* 
I have no doubt that the Gandhara sculptures were copied from Graeco- 
Roman, and not pure Greek, models. 

The figure of the founder of their religion was the decorative ele- 
ment most largely used by the Buddhist artists in all their works, with 
the exception of the earliest buildings in Bihar, Central, and Western 
India, where symbols occupy the place afterwards taken by images. In 
the countries on the north-west frontier of India, the image of the per- 
sonal Buddha had become an object of worship at least as early as the 
latter part of the first century A. D., when it was stamped on coins of 
Kanislika.t 

There is, therefore, no reason to be surprised at the fact that 
hundreds of sculptures from Gandhara, in various sizes, represent the 
seated or standing Buddha, posed in one or other of the conventional 
attitudes (mudrci), either buried in meditation, or engaged in exhorta- 
tion. Such figures are often executed in large numbers on the face of a 
single slab. Multitudes of specimens present the founder of Buddhism 
engaged with other persons* in one or other incident of his ministry or 
the preparation for it. 

A deeply-cut relief, found at the village of Mohammad Nari, and 
reproduced in the first plate of Major Cole’s book, is a good illustration 
of the oft-repeated figure of the teaching Buddha, who is here shown 
seated cross-legged on an open lotus-flower, with his feet draped in a 
gracefully disposed robe. His right shoulder is bare, and his hair is 
arranged in formal conventional curls, a style which in later times be- 
came the only orthodox arrangement for the hair both of Buddhist and 
Jain statues. 

* Engrhvings from the ancient marbles in the British Museum , P art V, Plate III , 
fig. 6, London. 1826). In this work the Towneley relief is described as being of Ho- 
man origin, but it may be Greek. Prof. Gardner informs me that the Greek works 
of this class are referred to the period extending from B. C. BOO to A. D. 1. 

f Gardner, Catalogue of Coins of Greek and Scythio Kings of Bactria and India , 
pp. 130, 133, 176, PI. XXYI, 8 ; XXYII,2j XXXII, 14. 
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The central # image of the composition, the lotus-throned Buddha, 
occupies a niche formed by a dentilled cornice resting on Indo-Persian 
pillars. The rest of the slab is occupied by a profusion of “ Buddhist 
railings ” and other architectural details, as well as by a multitude of 
small human figures, which it would be tedious to describe at length. 

The bare right shoulder and formal hair might be supposed to 
suggest a late date, but the style of the architectural ornaments and 
the fine execution of the work indicate, in my judgment, that it should 
be referred to the first half of the third century A. D. I have already 
noted that this slab is adorned with Indo- Corinthian pilasters # as well 
as Indo-Persian pillars. 

One of the most elegant images of the standing, preaching Buddlia 
is the small statuette from the Mian Khan monastery depicted in figure 
3 of Major Cole's Plate 'll. The expression of the face is sweet and 
calm, and the drapery is •rendered in the best style. Both shoulders 
are covered, and the hair, coiled in a top-knot, is artistically and truth- 
fully sculptured. This work seems to me to bo of earlier date than the 
Mohammad Nari specimen, and is probably not later than A. D. 200. 

The fine sculpture from the upper monastery at Nuttu (Cole, Plate 
12) shows Buddha, wearing moustaches, and with both shoulders 
covered, seated cross-legged on a low stool under a sal tree, addressing 
a company of adoring disciples of both sexes. 

The balanced grouping of this composition is as skilful as that of 
the death-bed scenes. 

The three sculptures above described belong to the best period of 
the Gandhara school of art. 

A statuette of the seated Buddha, about 13 inches in height, exe- 
cuted in blue slate, is shown in Plate IX, fig. 2, and is an example of the 
school in its decadence. A similar statuette was obtained at Ra^igat,* 
and is fairly good work, though not of tho best style. 

Another statuette of the seated Buddha, found at Shdh ki dheri, 
the ancient Taxila by Mr. L. White King, seems to be of comparatively 
late date, having a Hindti, rather than a Buddhist appearance. 

* The great fortress of R&nfgat, (also known by the names of Nogrdm, or 
Navagram, and Bagr4m), is situated sixteen miles ncyth of Ohind, and just beyond 
the British frontier. Tribal feuds render the place difficult of access, and, when 
Mr. King visited it, he required the protection of a strong escort. The' ruins have, 
consequently, never been thoroughly explored. Sir A. Cunningham gives weighty 
reasons for identifying tho site with Aornos, the stronghold which resisted 
Alexander. The surface of the various courtyards is covered with fragments of 
“statues of all sizes, and in all positions.” (Archeeol Rep., Vol. II, pp. 96 — 111; 
y, p. 65 ). Major Cole in his Second Report notes the existence of seven topes or 
stupas within the limits of the fortress, and gives a rough plan on a very small scale. 
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The foregoing descriptions prove that during the^most flourishing 
period of G&ndhara art, which I assign to the years between A. D. 200 
and 350, the conventional representation of Buddha had not been finally 
determined, and that it was legitimate to make his image either with 
or without moustaches, and with the right shoulder either bare or 
draped. The figure of Buddha on the Amaravati slab No. 11 exhibited 
on the British Museum staircase has both shoulders draped, but in 
Buddhist art, as a rule, the founder of the religion is represented with 
the right shoulder uncovered, and without moustaches. 

It jjias also been shown that the artists of Gandhara were at liberty 
to give Buddha either the formally curled hair, which in later times» 
became an indispensable attribute, or to carve his hair artistically in 
accordance with nature. 

The treatment of the hair both of Bnddha and other personages in 
most of the good sculptures from Gandhara i& so artistic, and so far 
superior to the feeble conventionalism of ordinary Indian art, that it may 
be well to dwell on* the subject for a moment. 

I agree with Dr. Anderson, in the opinion expressed by him that 
the woolly hair like that of a negro, arrangod in stiff, formal, little curls 
which is characteristic of the Jain images executed in the tenth and 
subsequent centuries, and of many Buddhist statues of earlier date, does 
not indicate, as has been supposed, any racial peculiarity of the Jain 
and Buddhist saints, but is purely conventional. 

Dr. Anderson suggests that this mode of representing the hair is 
merely an archaistic survival, and that “ the hair of the Blessed One 
having once been carved in this depraved fashion, it was slavishly 
followed after, with a few exceptions, among which were the sculptors 
of G&ndhara.”* 

The exact origin of this archaistic treatment of the hair does not 
at present appear to bo traceable, but, whether it bo ever discovered or 
not, it is probablo that the explanation suggested above, is, in general 
terms, the correct one, and that there is no occasion for holding with 
Mr. Fergusson, that “ it has ever been one of the puzzles of Buddhism 
that the founder of the religion should always have been represented in 
sculpture with woolly hair like that of a negro. ”+ 

As a matter of fact he is not always so represented, nor is the 
woolly hair peculiar to his images. The puzzle, if it be a puzzle, is one 
in the history of art, not in the history of religion. 

The archaic ‘ wiry 9 style of representing the hair was maintained 

* Anderson's Catalogue, Part I, p. 259. Cf. ibid., p. 175; and Indian Antiquary , 
Vol. IX, p. 116. 

f Tree and Serpent Worship , 2nd ed., p. 135, 
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by Greek artists in bronze longer than in marble,* and this observa- 
tion may possibry serve as the explanation of the woolly-haired Bnddhas, 
which may be conjectured to have been derived from a bronze prototype. 

I cannot venture on trying the patience of my readers by describing 
even a few of the many friezes and panels which vividly present inci- 
dents of Buddha’s life and preaching, such as his visits to ascetics and 
Naga kings, and his miraculous escapes from the snares laid by Deva- 
datta. The compositions are like most Roman work, generally crowded 
with figures, which it would be tedious to describe in detail. Good 
illustrations of several are given in Major Cole’s Plates. 

A blue slato panel, about 13 inches in height, representing in high 
relief a chatty a front filled with small figures of Buddha and worship- 
pers, the original of which is in the Lahoro Museum, a cast being in 
Calcutta, is reproduced in Plate IX, fig. 3, and is a fair example of a 
very numerous class of wprks. 

The sculptors of Gandhara were not restricted in their choice of 
religious subjects to the birth, death, meditation, miracles, and preach- 
ing of Gautama. 

At the time when they flourished, Buddhist literature had attained 
vast dimensions, and offered, in the collections of Jatakas , or Birth- 
stories relating to the adventures of the Buddha in his previous births, 
an inexhaustible treasury of subjects for the art of the painter and the 
sculptor. 

That subjects of this class frequently formed the theme of the 
Graeco- Buddhist artists can be perceived from the mutilated extant 
fragments of their compositions, though the brittleness of the stone in 
which their works were generally executed is such that few of the in- 
numerable friezes which decorated the buildings of Gandhara have been 
preserved in a condition sufficiently perfect to permit of their story 
being clearly read. 

The best preserved connected series of story-tolling sculptures is 
that which adorned the risers of the sixteen steps leading to the central 
stupa of the monastery at Jamalgarhi, excavated by Lieut. Crompton 
and Sir A. Cunningham .+ 

# Perry, Greek and Roman Sculpture, p. 351. 

t Lieutenant Crorppton’s report has not, so far. as I am aware, been printed in 
full. Its substance is given in the Indian Antiquary , Vol. Ill, p. 143. The friezes 
of the risers are the only sculptures found in their original position at Jam&lgarhu 
All the others had been thrown do*m, and “ in many cases large and heavy frag- 
ments of the same sculpture were found far apart.” Lieut. Crompton hence con- 
cluded that the buildings had been * ‘ destroyed by design, and not by natnial 
decay.” Sir A. Cunningham’s catalogue of the sculptures of the risers arranged in 
the order of the steps is given in Archceol. Rep., Vol. V, p. K)9. 
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These reliefs excited the warm admiration of Mr. Fergusson, and 
are certainly deserving of high praise.# Unfortunately they are far 
from complete. The surviving portions, however, are of considerable 
extent, and are available for study in Cases 1 — 3 of the Asiatic Saloon in 
the British Museum. The arrangement in the museum is arbitrary, and 
determined rather by the dimensions of the cases than by the order of 
the steps, or the subject of tho sculptures. 

When first discovered the series was more nearly perfect, and the 
discoverer was able to recognize two Jdtakas or Birth-stories, the Wes - 
sctntara and the Sdma. ' 

Th5 latter may be*read pretty clearly from tho remains in the British 
Museum (Cases 1 — 3, tier No. 4). The recognizable scones are briefly 
described by Sir A. Cunningham as follows : — 

“ 1. — Tho young lad, son of blind parents, filling a vessel with water 
from a lake frequented by deer. ,, 

2. — The youth, shot accidentally by the Raja of Benares, who aimed 
at the deer, is lying on the ground with an arrow sticking in his side. 

3. — The Raja in a pensive attitude, his head resting on his hand, 
promises to take care of the lad’s paronts. 

4. — Tho Raja presents a vessel of water to the blind parents. 

5. — The Raja leads the two blind people by the hand to the sppt 
where their child’s body is lying. 

6. — The youth restored to life.” 

This story occupied the eighth step of tho staircase. The Wes- 
sdntara Jdtaka, which adorned the fourth step, is exhibited on the fifth 
tier from the top of the British Museum arrangement. 

The extremely small scale of these sculptures, which are only about 
eight inches high, interferes with the correct proportional rendering of 
the several parts. The trees, for instance, are altogether out of scale. 
But, when allowance is made for this defect, which is unavoidable in the 
execution of complicated designs crowded into a space so limited, these 
reliefs may rightly be held to deserve much praise for their vigour of 
execution, and for their realistic fidelity to nature. 

An exhaustive description of the various scenes and multitudinous 
figures in the a Iti-relievi of the Jamalgarhi staircase would task too 
severely the patience of the most conscientious reader, but a brief dis- 
cussion of some of their more interesting features may not be unwel- 
come. 

The uppermost tier in the museflm arrangement comprises ten 
small panels, divided one from the other by broad Corinthian pilasters. 


* History of Indian and Eastern Architecture, p. 173. 
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Six of thqse panels, (from the third step of the staircase), aro 
ocoupied by female busts with the arms raised, and having acanthus 
leaves extended like wings from the waist on each side. Those little 
figures at once remind the spectator of tho augels with which ho is 
familiar in Christian ^art. It is quite possible that tho sculptois of 
Gandh&ra may have picked up«soine hints from artists connected with 
the churches of Asia Minor and Syria, and I have a suspicion that they 
did so, though I cannot offer any decisive proof of tho supposed fact. T 
have no doubt that a real connection exists between early Christian art 
and tho jGandhara school. The four remaining panels (fron* tho fif- 
teenth step) contain eacli a grotesque bust terminating in two scaly 
tails. 

Above these panels nine remarkable Atlautean statuettes aro ex- 
hibited, which form, apparently, part of a sot of twenty-three obtained 
at Jamalgarhi by Sir A*. Cunningham. He supposes that they “ filled 
the spaces between tho large dentils which supported tho heavy mould- 
ings of the stupas , ,,# or, os he elsi wlieie expiesses himself, that “ they 
were arranged in rows to support the lowermost moulding of a building. 
The figures were generally separated by pilasters. ”f 

Numbers of similar figures have been found. Most commonly they 
are about eight inches high, but they vary in height from four to 
eighteen inches. J 

The British Museum specimens range in height from about seven to 
nine inches. All the figures are in a sitting posture, though tho attitude 
varies. One figure crouches like Atlas, as if oppressed under tho burden 
of a heavy load, while the attitudes of the others seem to express repose 
rather than the endurance of crushing pressure. Some of the faces arc 
bearded, and some avo not. The facial expression is freely varied, and 
rendered with great spirit and vigour. The muscles of the chest and 
abdomen are fully and truthfully displayed, with a tendency to exag- 
geration, and a pair of expanded wings is attached to tho shoulders of 
each statuette. 

A group of wrestlers (Q. 82 Calcutta), and a composition (^r. 89 
Calcutta ), catalogued by Sir A. Cunningham as “ Herakles fighting 
with a snake legged giant,” both of which were found at Jamalgarhi, 
are executed in the same style. The latter tvork (Plate IX, fig. 4) is 

* Archceol. Rep., Vol. V, p. 198. , 

t Descriptive List, p. 2. 

J Descriptive List, and Indian Antiquary, Vol. ITT, p. 144 Sixteen statuettes 
of this class are in the Calcutta Museum (O. 81 and 83). A feeble terracotta imita- 
tion of the design has been found far away oast ward in tho Bogra (Bagraha) District 
of Lower Bengal. ( Mn. t 1, in Anderson’s Catalogue ). 

R 
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thus described by Dr. Anderson in his Catalogue (Pj&rt I, p. 210): — 
" A triangular fragment, with two figures in relief, one lying on tho 
ground with its back towards the spectator, the upper portion being 
the body of a human being, but the legs terminate from the hips 
downward in two snake-liko coils ; tho other figure, which is quite 
nude, has grasped tho end of the left coil with his right hand, while 
with his left hand he has seized the head of the monster, which swings 
a heavy club to destroy his foe.” 

I think that it is impossiblp to doubt that the group last described 
is a Bvddhist adaptation of the Greek myth of tho Gigantomachia, the 
battle of the gods and giants, which continued for centuries to be a 
favourito subject of Greek and Roman sculptors and gom-engravers. 
In Greek and Roman art tho giants are represented as winged, and 
snake- legged, and their figures are generally characterized by exag- 
gerated development of the muscles. 

No Indian example appears to reproduce exactly the conventional 
form of the Greek ‘giant, but the characteristics of that form arc all 
found in the Jamalgarhi carvings, though not all combined in a single 
figure. 

The action of the group which Sir A. Cunningham rather rashly 
entitles “ Herakles fighting with a snake-legged giant” is obviously 
the same as that of tho Greek representations of the Gigantomachia, 
and tho very peculiar conception of tho snake-legged giant cannot have 
been independently invented by the Jamalgarhi sculptors. In this case 
tho wings seem to be wanting, but the Atlantean statuottes, which have 
not the snake legs, are fitted with wings, and display the exaggerated 
muscular development of the pattern Greek giant. The little figures 
with tails, from the fifteenth step, appear related rather to the Tritobs 
than the Giants. Their tails seem to be intended rather for those of 
fishes than to represent snakos. 

The Gigantomachia was so frequently tho subject of Greek and 
. Roman works of art that it is impossible to name the precise channel 
by which a knowledge of it reached India. One of the finest examples 
of the treatment of the subject is the principal frieze of tho great altar 
of Pergamon, the giants of which are winged, snake-legged, and pro- 
vided with enormously developed muscles.* It is quite possible that 
the fame of this great compositiou may have spread through Asia, and 
stimulated the imitative faculties of e host of minor artists, including 
those of Gandliara, but the Gigantomachia was such a hackneyed sub- 
ject that wo cannot venture to name any particular example of its 

# Casts of the Pergamene friezo are at South Kensington. Engravings of it 
will.b* found in many recent books, e. g. Perry’s History of Greek and Roman 
Sculpt are* 
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treatment as the model of the miniature, and comparatively feeble, 
adaptations of it by the Indian sculptors. The influence of Rorpe on 
the sculptures at Jamalgaphi, and the other works of the Gatidhara 
school, belonging to the same period, is so strongly marked that the 
most probable conclusion is that the Indians derived their knowledge 
of the artistic use of the Gigautomachia from Roman copies of Greek 
works. 

I strongly suspect that the Indians borrowed from the Greeks the 
giants themselves as well as the sculptured representations of their 
battles. The Asuras of Hindu post-Vedic mythology are described as 
fierce demons, enemies of the gods, and correspond closely with the 
Greek giants. Recent research has proved, or at least rendered pro- 
bable, the existence of so much Greek, and even Christian, influence on 
the development of Hindu mythology that the borrowing of the con- 
ception of giants, enemies*of the gods, offers no improbability. 

Whether the Buddhist sculptors of the Kabul valley intended their 
snake-legged or winged monsters to be images of * Asuras, or merely 
used them as conventional imitative decoration I cannot undertake to 
determine. 

A group, frequently recurring in Gandhara art, of which four ex- 
amples have been photographed by Major Cole (Plates 1, 2, 4, and 17), 
and one is in the Woking Museum, can be demonstrated to bo an adap- 
tation of a famous composition by a known Greek artist. Another of 
the ultimate Greek sources from which the sculptors of Gandlnira 
derived their inspiration is thus determined with certainty. I shall dis- 
cuss this case with some fulness of detail. 

The group referred to represents a plump young woman, fully 
draped, standing, held in the grasp of an eagle with expanded wings, 
and is reasonably conjectured to represent the translation to heaven of 
Maya Devi, the mother of Buddha, iu order that she might be bom 
again, as related in the Buddhist scriptures. However this may be* it is 
quite impossible to doubt the correctness of Sir A. Cunningham’s opinion, 
as quoted by Major Cole, that the composition in question is an 
adaptation of the Rape of Ganymede, a favourite subject of the later 
Greek artists, and of their Roman imitators. 

The bronzo work on this theme by Ledchares (B. C. 372-330) was 
considered a masterpiece of that famous artist of the later Attic school, 
and was praised with enthusiasm by Pliny. 

The original has unfortunately perished, but several copies or 
imitations of it, belonging to various periods, some executed in marble, 
and some engraved on gems, are extant,. and have been figured in many 
well-known works on the history of art. 
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Ore of the marble copies is in the British Museum, another is at 
Thcssfklonica, a third at Venice, and a fourth, the finest of all, is pre- 
served in the Museo Pio Clementino at the Vatican.* 

In this composition, which most nearly corresponds with Pliny’s 
description of the original, the eagle is represented as supported by the 
trunk of a tree behind it, with its wings expanded, and neck stretched 
Upwards, and grasping firmly, though tenderly, in its talons the beauti- 
ful youth, whose feet have just ceased to touch the receding earth. 
The robe of Ganymede is dexterously disposed behind his back so as to 
protect, his body from the sharp claws of the great bird, and yet to 
exhibit the full beauty of the nude figure. A dog, seated below, bowls 
piteously for his departing master. 

Critics point out that the addition of the dog to this group, and the 
insertion of the tree, are not only in accordance with the myth as re- 
lated by \irgil,f but are of artistic importance as an aid to the imagi- 
nation by rendering more perceptible the soaring movement of the 
principal figures, and thus minimizing tho objections to a plastic pre- 
sentation of a pictorial subject. 

The Buddhist adaptations omit the dog, and in this respect agree 
with the groups preserved at Venice, Tliessalonica, and in tho British 
Museum, but, in the pose of the eagle, and the introduction of the trunk 
ol the tree, they resemble tho Vatican group more closely than any other. ' 

Three of the examples of these adaptations figured by Major Cole 
(Plates 2, 3, and 4) were found in the ruins at Sanghao. His fourth 
example (Plate 17) was obtained at the upper monastery of Nuttu, 
which is situated close to Sanghao. The Sanghao specimens figured in 
Plates 3 and 4 are duplicates, whereas the Nuttu specimen agrees with 
the Sanghao sculpture illustrated in Plate 2.J 

* Ovorbcck ( Mylhologie der Kunst) has pointed out that the extant Ilnpe of 
Ganymede groups fall into two distinct classes. Tho first represents tho origin as 
tho mossongor of Zens; the second presents the god himself transformed into tho 
shape of an eagle. Tho Vatican group is tho best examplo of tho first and earlier, 
the Venetian sculptnro is tho best example of the second and later type. Engravings 
of tho A r ntiean group will he found in Visconti’s Museo Pio-Clemeniino , Vol. Ill, p. 
140, and in tho histories of sculpture by Winckelmann, Liibke, and Perry. A figure 
of tho Venetian specimen is given in Zanotti’s work on San Marco. The Thes- 
bnlonican group is described and" engraved in Stuart's Athens, ' III, ch. 9, PI. II and 
IX. Tho Indian adaptations seem to combine the characteristics of both types. 

t “ Puor .... quern praepes ah Ida 

Snblimom pedibus rapuit Jovis armiger nncis ; 

Longcovi palmas neqnidquam ad sidera tendunfc 

Cnstodcs, srovitque canum latratus in auras.” (^TCneid, V, 252-257). 

J Major Cole says that Sir A. Cunningham found an example of the woman 
and eagle subject in a knob or plume of a royal statue at Jamulgarhf, which is now 
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Both the Buddhist variations show a general agreement with one 
another, though differing considerably in detail. The posture of May& 
in the speoimens figured in Plates 2 and 17 is singularly ungraceful and 
constrained. As some compensation for this defect her feet are so 
treated as to suggest the notion that she is really being lifted from the 
ground, and in this respect these examples are superior to the other 
two, which altogether fail to convey the idea of upward motion. In 
both varieties the female figure is fully draped. 

The substitution of a fat, round-checked, young Indian woman, 
swathed in heavy drapery, for the nude form of Ganymede instinct with 
the beauty of Greek youth, destroys all the aesthetic valuo of the com- 
position, which is, in its Buddhist forms, devoid of life or elegance, and 
far inferior to the worst Graeco- Roman oxample. The conversion of a 
Greek theme to their own uses by the Gandhara sculptors is more 
readily demonstrated in the case of the Rape of Ganymede than in any 
other, but, unfortunately for their reputation, they were less successful 
in dealing with this subject than almost any other wliteh they attempted. 
Probably it would bo correct to say that a purely ideal subject was be- 
yond their powers. 

A very curious panel in the Lahore Museum, of which a cast is 
exhibited at South Kensington, has been differently interpreted by Sir 
A. Cunningham and Dr. Leitner. 

The former describes it as a “ portion of a large sculpture, contain- 
ing eleven figures. The three lower ones are soldiers armed with spears 
and shields ; but the rest, with their animal’s heads, large mouths, and 
sharp teeth, are probably intended for demons. As such they may have 
formed part of the army which Mara brought to frighten Buddha during 
his ascetic meditation under tlio Bod hi tree.” ( Descriptive list , 538.) 

The three soldiers in the lower compartment, marching ono behind 
the other, are certainly not Indian in stylo or equipment. They are 
Groek, not Roman warriors. Two of them carry long oval shields, the 
shield of the third differs in shape, having a rectangular body, and 
circular head, with narrow neck. Sir A. Cunningham’s conjecture as 
to the meaning of the composition fails to explain the presence of these 
soldiers. 

Dr. Leitner, who has seen Buddhist masquerade processions in 
Ladakh, informs me that he regards the monstrous forms in the upper 
part of the panel as intended to represent the masks of the Vices in a 

in the Calcutta Museum, but the Catalogue does not mention any such specimen. 
G. 40, a sculpture ton inches high, seems to deal with the same subject, although 
Dr. Anderson does not recognize it. So large object can hardly havo formed part 
of a knob or plume. 
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procession of Vices and Virtues, and that the soldiers may be inter- 
preted as the escort. In his Catalogue he gives a somewhat different 
explanation. 

Whatever be the correct interpretation of this strange composition, 
it is certainly one of the best, and presumably among the earliest, 
works of the Gandhara school. All «the figures are well executed, and 
tho aged and monstrous heads in the upper compartment are carved 
with great cleverness and spirit. It probably, like the Athene, belongs 
to the pre- Roman period. 

Inasmuch as my object in this papor is not tho publication of an 
exhaustive monograph on the Gandhara school of sculpture, but the 
presentation of a general view of the modes of Grroco-Roman influence 
on India, though with special reference to tho Gandhara sculptures, I 
shall not proceed further in the detailed description of works from the 
Kabul valley, which deal with subjects obviously belonging to the 
domain of Buddhist mythology. 

Certain decorative elements, which are not peculiar to the Gandhara 
school, but also occur iu tho earlier sculptures at Bharhut and Buddha 
Gaya in tho interior of India, are mythological, but not in thomselves, 
so far as appears, specially connected with Buddhist mythology. I 
allude to the hippocamps, centaurs, tritons, and various winged and 
other monsters, which are frequently mot with. These forms, which, 
are certainly of Grroco-Roman origin, so far as India is concerned, were 
probably used by tho Buddhist artists for purely decorative purposes, 
without any definite symbolical meaning. Such monsters were common 
in Greek art, and are supposed especially to characterize tho works of 
tho followers of Scopas. 

The comic friezes in which boys are shown pulling cattle by the 
tails, riding on lions, and disporting themselves in sundry fantastic ways, 
aro obviously not Indian in design. Major Cole's plate 26 illustrates a 
tolerably good specimen from the Mian Khan monastery of such a comic 
frieze, tho figures in which are boys mounted on lions. 

The direct model for these works was probably found in Roman art. 
Their ultimate source is to be traced to tho Alexandrian compositions 
depicting the “ erotopcegnia (love-sports, amatory poems) of the Ana- 
creontic school, in which' Eros becomes a boy, and rides all sorts of 
wild animals and monsters, lions, panthers, boars, centaurs, hippocamps, 
dolphins, dogs, and deer.”* 

Among tho remains of the Gandhara sculptor’s work an extra- 
ordinary abundance of detached human heads, chiefly executed in 
stucco, is met with. • 

* Perry, History of Greek and Roman 8culpture t p. 629. 



137 


1889,] on the Civilization of Ancient India . 

The cases in the British Museum contain a series of about forty 
such heads, varying from life-size to very small dimensions. Most of 
these were obtained in the Peshdwar District, and purchased in 1861 
through the late Mr. Thomas.* They aro as varied in character as in 
size, and comprise old and young, male and female, serious and comic. 
Almost all are good, but I was ^particularly struck by the head, five or 
six inches in height, of an aged, emaciated, and bearded man, and the 
very remarkable life-size head of a laughing youth, with large straight 
nose, big projecting ears, and a curl of hair on his forohead. 

Dr. Leitner lias a considerable number of similar heads* in his 
collection, and, as he observes, it is impossible not to notice the resem- 
blance between them and the heads found in Cyprus, specimens of 
which may be seen in the British, South Kensington, and Woking 
Museums. 

The specimens from tlio Peshawar District, in tho Indian Museum, 
Calcutta, marked P 1 — 18 , aro similar, and some particularly good ex- 
amples of such heads, found in the Mian Khan monastery, are figured in 
Major Cole’s Plate 28 . 

Two plaster heads of this class are figured in plate IX, fig. 5, 
a and b . They are about each six inches in height. The head 
reproduced in fig. a is very Greek in feature, though Indian in orna- 
ment. The photograph, in consoqucnce ©f foreshortening, does not do 
the face full justice. 

Tho great abundance of such detached stucco heads is probably to 
be explained, at least in part, by tho following observation of Masson, 
who notes that at tho village of Hidda, near Jalalabad in the upper 
Kabul valley, “idols in great numbers are to be found. They are 
small, of one and the same kind, about six or eight inches in height, and 
consist of a strong cast hoad fixed on a body of earth, whence the heads 
only can be brought away. They are seated and clothed in folds of 
drapery, and the hair is woven into rows of curls. Tho bodies are 
sometimes painted with red lead, and rarely covered with leaf-gold ; 
they appear to have been interred in apartmonts, of which fragments 
are also found. ”f 

Section IV. Hellenistic Sculpture' in India Proper. 

An exhaustive examination of all the known remains of early 
Buddhist sculpture which exhibit traces, more or less distinct, of teach- 
ing derived from Greek sources would, I fear, be extremely tedious, 

* Information kindly supplied by A. Frankfe, Esq., F R. S. 

f Ariana Antiqua , p. 113. 
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and would certainly extend this paper far beyond the .limits to which 
I desire to confine it. Tho Hellenistic influence on India Proper was 
slight, and no site in the interior of India contains the remains of a 
distinct, well-established Greek, or Graeco-Roman, school of art, such 
as existed in Gandhara. I shall, therefore, content myself with a mere 
passing reference to most of the Indian cases in which the marks of 
western art teaching have been detected, and shall describe in detail 
only a few specially interesting works. 

The honeysuckle ornamenji on the capitals of some of tho monoliths 
of A.4oka (B. 0. 2* * * § 50) is tho earliest example of a Greek form of decora- 
tion applied to Indian work. Mr. Fergusson has suggested that A^oka 
borrowed this ornament direct from its Assyrian or Babylonian birth- 
place, and not from the Greeks,* but, considering the fact that, even 
in Anoka's time, Assyrian and Babylonian art belonged to a distant 
past, it seems much more natural to suppose that the Ionic honeysuckle 
ornament was introduced into India from the Greek kingdoms of Asia 
with which ASoka ‘was in communication. 

I have already alluded to the tritons, hippocamps, and other marine 
monsters which formed part of the ordinary Greek decorative stock-in- 
trade, and passed into Indian art. 

The centaur, another characteristic Greek form, is found among 
the sculptures at Bharhut, dating from about B. 0. 150, and among* 
those at Buddha Gaya, which are somewhat earlier. f 

The chariot of the sun, in Indian mythology, is drawn by seven 
steeds. At Buddha Gaya in Bihar, and again at Bhaja in the Bombay 
Presidency, wo find it represented drawn by foursteods, as in Greek art. J 
Mr. Fergusson also draws attention to the Greek look of “ the figure 
of the spear-bearer” in the Bhaja cave temple.§ The same writer 
detects the presence of a distinctly Greek element in the well-known 
sculptures of Amaravati on the Krishna river, and such an element may 
certainly be traced in them, though its presence is not very obvious on 
casual inspection. || 

* Gave Temples , p. 521. 

t For a full descriptive account of the sculptures at Bharhut, see Sir A. Cun- 
ningham’s special work on the subject. Centaurs at Buddha Gaya and Bharhut are 
described in Anderson’s Catalogue , Part I, p? 129, where further references are 
given. 

X For the Buddha Gaya sun chariot, see Cunningham, Archceol. Rep., Yol. Ill, 
p. 97 ; Buddha Gayd by Rdjondralsl Mitra, Plate L ; Fergusson and Bnrgess, Cave 
Temples , p. 521. For the Bhaja example of the same design see Archceol. Survey 
of W. India , Vol. IV, p, 5, Pl. VI. • 

§ Cave Temples , p. 521, PI. XCVI, 6. 

|| See Tree and Serpent Worship , 2nd ed., pp. 106, 172. 
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The most distinct and conspicuous remains of Indo-Hellenic art 
in the interior of India are those which have been discovered at the 
ancient city of Mathura, situated on the Jamuna about thirty-five miles 
from Agra. 

A group in sandstone, found at or near Mathura, was described 
and figured more than fifty years* ago by James Prinsep as representing 
Silenus with his attendants, and a second corresponding, though not iden- 
tical, group has since been discovered by Mr. Growse in the neighbour- 
hood of the same city. 

The block first found is three feet broad, and three feet eight inches 
high, hollowed Qn the top into a shallow basin, 4 perfectly smooth, and 
originally nearly circular, and is sculptured back and front with figures 
in high relief. 

“ In the front group the principal figuro is a stout, half-naked man, 
resting on a low seat, vfith wig or vine-crowned brow, out-stretched 
arms, which appear to be supported by the figures, male and female, 
standing one on each side. Tlio dress of the female is certainly not 
Indian, and is almost as certainly Greek. * * * Prinsep agrees 

with Stacey in considering the principal figure to bo Silenus : — ‘His 
portly carcass, drunken lassitude, and vine- wreathed forehead, stamp 
the individual, while the drapery of his attendants pronounce them at 
least to be foreign to India, whatever may be thought of Silenus’ own 
costume, which is certainly highly orthodox and Brahmanical. If tho 
sculptor were a Greek, his tasto had been somewhat tainted by the 
Indian beau-ideal of female beauty. In other respects his proportions 
and attitudes are good ; nay, superior to any specimen of pure Hindu 
sculpture we possess ; and, considering the object of tho group, to sup- 
port a sacrificial vase (probably of the juice of the grape), it is excel- 
lent.’ ”* 

Prinsep’s account of tho purpose of the block described by him, and 
his interpretation of the sculptures have both been disputed. I shall 
not enter into tho controversy on the subject, which may be read in tho 
works cited in the note. Personally, I am of opinion, that the drunken 
man is an Indian adaptation of Silenus. 

A third work, much in tho same style, and still more obviously 

* Cunningham, Archwol. Rep., Vol I, p. 243. Prinsep’s original acconnt will 
be found in Journal As. Soc. of Bengal, Vol. V, (1836), pp. 517, 567, PI. XXXI. 
The sculpture described by Prinsop'and its subsequently discovered companions are 
discussed by Mr. Growse, and illustrated by good plates, in the same Journal, Vol. 
XLIV, Part I (1875), p. 212. Pis. XII, XIII, and are further commented on by 
tho same writer in Mathura, a District Memoir . See also Anderson’s Catalogue, 
Part I, pp. 170—176. 

S 
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Greek in subject and treatment, was discovered in l r 882 by Sir A. 
Cunningham, also at Mathura, where it served an humble purpose as the 
side of a cat tie- trough. This unique specimen now adorns the Indian 
Museum, Calcutta. Dr. Anderson’s careful, though rather awkwardly 
worded, description of it is as follows : — 

“ M. 17. — A figure of Hercules, in alto-rilievo, 2 feet 5 inches 
high, strangling the Nemean lion. The latter is represented standing 
erect on its hind feet, but grasped round the neck by the left arm of 
Hercules, who is pressing tlm neck against his shoulder. The right 
arm of the statuetto is broken off, but, as the axilla is exposed, the arm 
had been represented raised and bent on itself at the elbow, so that 
the hand had been brought down close to the shoulder, but hidden in 
the foliage behind the figure, the tree being the same as occurs in tho 
Silenus group. The greater portion of the knotted club is seen behind 
the right side of the figure. The action, therefore, is not only that of 
strangling, but of clubbing the lion as well. The head of Hercules 
has been lost, and the front part also of tho head of the lion. He 
(sf '!l. Hercules) is represented as having worn the skin of an animal 
over his back, as the front limbs arc tied before his chest in a loop- 
knot, the free ends being tho paws. Tho beard of the lion is indi- 
cated by parallel pendants, and, on the full rounded left cheek, there 
is a somewhat stellate figure with wavy arms, probably a rude Swas- 
tika. The fore-limbs of the lion aro raised to the front of its neck, 
grasping the left hand of Hercules, but they are very feebly executed. 
The general art characters of the figure aro essentially Grecian, but, 
in the attitude in which Hercules is placed towards the lion, and 
the consequent position of his right arm, it would bo extremely difficult 
to deal auv but tho most feeble blow. Although thore is considerable 
anatomical accuracy in delineating the position of the various muscles 
brought into play in Hercules, the lion is devoid of action and badly 
shaped.”* 

These Mathura sculptures havo very little in common with those 
of Gandluira, and seem to be tho work of a different school. They have 
not the Roman impress which is so plainly stamped on tho art of Gan- 
dhara, and aro apparently the result of Greek teaching conveyed through 
other than Roman channels. It is difficult to fix their date with pre- 
cision. It cannot well bo later than A. D. 300, and the style is not 
good enough to justify the suggestion.of a very early date. Perhaps 
A. D. 200 nfay be taken as an approximate date for these works, but at 
present their chronological position cannot be definitely determined. 


* Catalogue , Part I, p, 100. 
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They are by no means, in, my opinion, equal in merit to the best of the 
G&ndh6ra Indo-Roman sculptures, which I assign to the third cen- 
tury A. D. 

The Mathura group of Heraklos and the lion may bo contrasted 
with the widely different representation of the same subject recently 
found at Quotta in Baluchis tarn A much corroded copper or bronze 
statuette, two and a quarter feet high, discovered at that place, shows 
the hero standing, and holding undei his left arm either the skin or 
dead body of the slain lion, the right arm being wanting.* This work, 
to judge # from the published plate, lias an archaic look, and bears a 
curiously close resemblance to the colossal figure* found at Khorsabad 
in Assyria, fancifully named Nimrod by Bonomi, and designated the 
Assyrian Hercules by other writers. “ He is represented strangling a 
young lion, which ho presses against his chest with his left arm, while 
he is clutching in his hand the fore-paw of the animal, which seems 
convulsed in the agony of his grasp. In his right hand ho holds an 
instrument which we infer to bo analogous to the boomerang of tho 
Australians,” etc.f 

I cannot venture to assign oven an approximate dato for the Quetta 
statuette, and can only say that it is certainly an early work. 

Section V. The Chronology and Affinities of the GXndh£ra or 
Peshawar School of Sculpture. 

It is impossible to determine the affinities of a school of art until 
its chronological position is known at least with approximate accuracy. 
Apparent resemblances between tho works of different schools aro apt 
to be delusive and misleading unless checked by chronological dates inde- 
pendent of the idiosyncrasies of the critic. On the other hand, the style 
of the works of art, the date of which is in question, is in itself, when 
used with due caution, an essential clement for tho determination of the 
chronology, if conclusive external proof is not forthcoming. In the case 
of the Gandhara school its chronology and affinities aro both still to a 
large extent undetermined. I shall quote subsequently the divergent 
judgments of the principal authorities on the subject. For the present 
I shall confine myself to the examination of the external evidence for 
the chronology of the Gandhara sculptures. This evidence falls chiefly 
under three heads, namely, (1) Epigraphic, (2) Numismatic, and (3) the 
records of the Chinese pilgrims. The pilgrims’ testimony, sd^plemcntod 

* Journal As . Soc. of Bengatf Vol. LVI, p. 163, Pi X. 
t Bonomi, Nineveh and its Palaces } 2nd cd., p. 163, Piute X. 
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by scanty historical data from Indian sources, will "be more conveniently 
dealt with in connection with the internal evidence derived from style. 
The other two heads may here be considered. 

Tho epigraphic material in the Gandhdra region is unfortunately 
meagre in quantity, and the little that exists gives but a small amount 
of information. . 

The local inscriptions, known in 1875, are enumerated by Sir A. 
Cunningham,* and comprise the following records, namely, from ^ 

(1.) Jam&lgarhi. (a), Certain mason’s marks ; 

# (ft) The Indian names of a weekday and a 

month on a pilaster ; 

(y) Seven unintelligible letters, read as Saphae 


danamuliha , incised on tho back of the 
nimbus of one of the statues suppos- 
ed to be thoke of kings. 


(2.) 

Kharkai. 

(a) Masons’ marks ; 

(/?) Three characters, read as a, ra , and de t 
on the sides of a small stone relic- 
clmmber. 

(3.) 

Zed a. 

Inscription of Kanishka dated in the year 
11. 

(4.) 

Ohind. 

A fragment dated in the month Chaitra of’ 
the year 61. 

(5.) 

Takht-i-Balii. 

Inscription dated in the 26th year of Maha- 
raja Guduphara, in the year 103 of 
an undetermined era. 

(6.) 

Panjtar. 

Inscription of a Maharaja of Gushan or 
Kushan tribe, dated in the year 122. 

(7-) 

Saddo. 

The Indian name of a month on a rock. 

(8.) 

Sahri-Bahlol. 

The Indian name of a month on a fragment 
of pottery. 


Inasmuch as Taxila may be included for the purposes of the his- 
tory of art in Gandliara, the Taxila inscription of the Satrap Liako 
Kusulako, dated in the 78th year of the great king Moga, should be 
added to the above list. 

I have lately obtained a*n inscription on the pedestal of a statuette of 
Buddha dated in the~year 274. 

All the inscriptions above referred to are in the alphabet variously 
designated*as Arian, Ario or Ariano-Pali, or Bactrio-Pali, which is 
written from right to left, and was employed by Adoka (B. C. 250) in 


* Archceol. Rep., Vol. V, pp. 57—64. 



143 


1889.] on the Civilization of Ancient India . 

his edict inscription engraved on the rock at Sh&hb&zgarhi (Kapurda- 
giri) in the Gandhara conn try. The use of this alphabet never became 
general -in the interior of India, and certainly died out there altogether 
at an early date, not much subsequent to the Christian era. 

These facts have been utilized by Sir A. Cunningham as an argu- 
ment for the early date of the Gaydhara sculptures, but the argnmont 
seems to me devoid of all force. When he wroto his Report the latest 
known date for an Arian inscription was the year 122, recorded in the 
Panjtar document, and this date was then believed to refer to the era 
known by the name of Vikrama, B. C. 57. Sir A. Cunningham, therefore, 
argued “ As no Indian letters havo been found 'on any of them, I con- 
clude that the whole of the sculptures must belong to the two centuries 
before and aftor the Christian era, as the Arian characters are known to 
have fallen into disuse about A. D. 100 or a little later.” 

No one now believes J that the Indo- Scythian era is the same as that 
of Vikrama, and most archaeologists hold, though conclusive proof is still 
wanting, that the Indo-Scythian inscriptions are dated in tho S'aka era 
of A. D. 78. If this correction be applied, Sir A. Cunningham's argu- 
ment will mean that all the G&ndhara sculptures must be prior to 
A. D. 250. 

One premise of this argument has been destroyed by the discovery 
of an Arian inscription dated 274, equivalent to A. D. 352, if referred 
to tho Saka era. That inscription at the present moment happens to 
bo the latest known, but there is no reason why one still later should 
not be found. The absence of Indian letters on the Gandhdra sculp- 
tures simply proves that the Indian alphabet was not used in that part 
of the country, which fact was known already for an earlier period from 
the existence of A4oka's Shahbazgarhi inscription. 

The Arian character never took root in India Proper, and its early 
total disuse there gives no indication as to tho date of its disuse in its 
original home in the countries on tho north-west frontier. I should 
not be surprised, if an Arian inscription dated as late as A. 1). 500 should 
be discovered in Afghanistan or the Western Pan jab. 

The Gandhara sculptures can be proved, on other grounds, to be 
earlier than A. D. 500, up to which date the Arian character may well 
have continued in use in the country where they occur. The fact, 
therefore, that the Gandhara inscriptions are all in the Arian character, 
does not help in any way to fix the date of the sculptures, much less 
does it prove that they are earlier either than A. D. 100 or A? D. 250. 

Among the inscriptions in Sir A. Cunningham's list those from 
Zeda, Ohind, Takht-i-Bahi, Panjtar, Saddo, and Sahri-Bahlol, are not 
closely associated with Graeco- Buddhist sculptures. The valueless Saddo 



144 V. A. Smith — Grmco- Roman influence [No. 3, 

fragment inscribed on a rock is the only one amon£ these rocords found 
in its original position. These inscriptions consequently give no warrant 
for the assumption that tho Graeco- Buddhist sculptures are contem- 
porary with Kanishka or Gondophares, who are mentioned in some of 
tho documents. 

The Arian inscriptions at Khapkai and Jamalgarhi are incised on 
works of the Graeco-Buddhist or Gandhara school, but are too frag- 
mentary to be of any use. Sir A. Cunningham wishes to read the 
characters a, ra, de 9 oh the Kharkai relic-chamber as Arya Deva, tho 
name of a Buddhist patriarch who flourished late in tho first contury 
A. D , but this interpretation is purely conjectural, and cannot be 
admitted. 

The result of all tho foregoing discussion is the negative conclusion 
that, with the exception of the image of Buddha dated 274, no epigraphic 
evidence to prove tho date of the Gandhara sculptures has yet been 
discovered. 

This unique dated inscription is of sufficient interest to deserve a 
particular description. I am indebted to the kindness of Mr. L. White 
King, B. C. S., for permission to publish it.* 

In or about the year 1883, at Hashtnagar, tho site of tho ancient 
Pushkalavati (Peukeloaitis), Mr. King camo across a statuo of the 
standing Buddha, which was ignorantly worshipped by the Hindus as an. 
orthodox deity. He could not carry away the statuo, but was allowed 
to remove its inscribed pedestal, a photograph of which is reproduced 
in Plate X. 

The pedestal, like most of the Gandhara sculptures, is composed of 
blue slate, and is 14 J" long by 8" high. Its front is adorned by an alto- 
rilievo, enclosed between two Indo-Corinthian pilasters, and represent- 
ing Buddha seated, attended by disciples, who seem to be presenting 
offerings to him. 

An Arian inscription, consisting of a single line of character, deeply 
and clearly cut, and in great part excellently preserved, occupies a 
smooth band below the rcliof. This band was evidently prepared for the 
inscription, which must have been executed at tho same time as the 
sculpture. The record is incomplete at the end, apd the lost portion, 
which is of very small extent, may have contained the name of the 
person who dedicated the image. 

The extant portion was read by Sir A. Cunningham, for Mr. King, 
as follows : — 

* I have alroady printed a brief notice of this inscription, accompanied by a 
lithograph taken from a rubbing, in Indian Antiquary , Vol, XVIII, (1889), p. 257* 
Tho photograph is now published for the first »time. 
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" 8am 274 emborasmasa masasa mi panchami 5 — ” The record, aa 
it stands, consists of a date, and nothing more. The month is stated to 
be intercalary, but is not further named. The numerals are distinct, 
and their interpretation seems to be free from doubt. The notation is 
clumsy, and may be rendered thus in Roman numerals, II 0 XX XX 
XX X IV, = 274. 

The main question suggested by this very scanty record is that of 
the identity of the era reforred to. 

Tho locality in which the inscription was found suggests that the 
date might^be expressed either in tho era of Gondopliares, as u§od in 
the Takht-i-Bahi inscription, or the era of the great king Moga referred 
to in the Taxila record of Liako Kusulako, or in the era, generally 
identified with tho S'aka era, which was employed by Kanislika. Those 
are the only three eras, in which Ariau inscriptions from the Gamlhara 
region are known to be dated, and it is reasonable to assumo, in tho 
absence of evidence to tho contrary, that the number 274 refers to one 
or other of these epochs. Tho initial point of no one of tho throe has 
yet been ascertained, and consequently an exact dato for the now 
inscription cannot be fixed in any case. But the approximate beginnings 
of all three eras can be determined by numismatic evidence, and one of 
two approximate dates can be selected for tho inscription. 

The coins indicate that the eras used both by Moga and Gondophares 
must have their starting points about tho middle of tho first century 
B. C., and, so far aa appears at present, tho two may have been identi- 
cal. For the purpose of selecting an approximate date for the inscrip- 
tion they may be treated as one, and as equivalent to tho ora B. G. 57, 
known to the later ages as tho Vikrama Sam vat. # 

* Assuming that the Mah&raja Gnduphara of tho Takht-i-Bahi inscription is iden- 
tical with tho sovereign whoso name is variously givon on coins, in the gonitivo case, 
as Undophcrrou, Gondopharou, Gudapharasa, Guduphanasa, and Gadapharasa, or, 
in tho nominative case, as Undopharcs ; and assuming further that all tho coins 
alluded to were struck by one king, then tho numismatic evidence indicates that ho 
flourished in the first half of the first century B. C. (Soo Gardner Catalogue of the 
Coins of the Greek and Scythic Kings , pp. XLIV , 103 — 108, Plates XXII , XXIII } 
XXXII). The year 103 of Gondophares would thorofore fall about tho middle of 
tho first century A. D., and, for rough approximations, his era may bo regarded as 
identical with that of Vikrama, 

Assuming that Moga of the Taxilan inscription is identical with Manes, who is 
known from coins, his date must bo fixed as about 60 or 70 B. C., which, again, is 
nearly synchronous with the ora of Vilcrama (Soe Gardner , pp. XJIXIII , XLIX. For 
tho Taxilan inscription see Gunningham t Archoeol. Bep. t Vol. ll f p. 132, PI. L1X , and 
Vol. V i p. 67). 

I must not, of conrse, bo understood to suggost that as a matter of faot eithor 
Moga or Gondophares used the era afteiwards known as the Vikrama Samvat, I uso 
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If then the Hashtnagar inscription is dated in the era either of Moga 
or Gondophares its approximate date is 274 — 67 = A. D. 214. 

Though demonstration that Kanishka used the Saka era is still 
wanting, there is no doubt that the era of his inscriptions does not differ, 
at the most, more than about twenty years from the Saka, and for the 
present purpose the era of Kanishka, may be taken as identical with the 
S'aka, A. D. 78. Assuming that this era was used in the Hashtnagar 
record, its date is A. D. 352. The alternative approximate dates, there- 
fore, are A. D. 214 arid 352. 

T^he style of the Hashtnagar alto-rolievo appears to me to be de- 
cidedly inferior to that of most of the Mian Khan, Jamalgarhi, Nuttu, 
and Sanghao sculptures. The figures in it are not undercut, as they 
are in the best specimens of Grseco-Buddhist art, and the execution, 
on the whole, is poor. So far as I can judge, the work cannot well be 
older than the middle of the fourth century, o 

This dubious conclusion is the only assistance given by epigraphic 
evidence for determining the problem of the age of the Gandhara 
sculptures. 

The numismatic testimony is nearly as scanty and weak as the 
epigraphic. 

The undisturbed hoard of the coins of Azes buried below the 
Taxila temple with tlio Ionic pillars indicates, as argued above (p. 115), 
that that edifice is to bo dated from about the beginning of the Chris- 
tian era, and this inference is in harmony with the reasoning based on 
considerations of architectural stylo. It is, as I have already observed, 
impossible to decide whether the plaster statues found in the Taxilan 
temple are contemporary with it or not, for no information concerning 
their style has been published. The coins of Azes found at Taxila, 
therefore, give no clue to the chronological position of the Gaudliara 
school of sculpture, excepting a few of the earliest works, especially 
the Pallas, already discussed (p. 121). The only localities, so far as I 
can ascertain, whero coins have been discovered in close association 
with remains of Groeco-Buddliist, or Romano- Buddhist, sculpture, are 
Jamalgarhi and Sanghao. 

Lieutenant Crompton in his report on excavalions at tho former 
sito says nothing about coins beyond the unsatisfactory remark that “ a 
few silver and copper coins were turned up but Sir A. Cunningham 

the opoch B. C. 57^ merely as a short expression for any era which began somewhere 
about tho middle of tho first century B. 0., and about which more accurate know- 
ledge is wanting. The Arian inscriptions from the Gandhara countiy have not yet 
been properly edited, and the published translations are quoted with reserve. 

# Indian Antiquary , Yol. Ill, p. 144. 
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is a little more explicit, and records that, during the progress of the 
explorations, eigfit coins are discovered, seven of which bore the name 
of Bazo Deo, or Yasu Deva.* 

Unfortunately no more particular account of these coins has been 
published. We do not know either the circumstances of their discovery, 
or their numismatic type, and consequently can draw no positive infer- 
ence from the fact that they were found. Coins bearing the name of 
Bazo Deo or Vasu Deva continued to be struck for a long period, but 
none of them are earlier than about A. D. 150, f and all we can say is 
that the discovery o?* Bazo Deo coins at Jamalgarhi is perfectly con- 
sistent with the inferences to bo drawn from the style of the sculptures 
found in that locality, even if it be assumed, which is not proved, that 
the coins are contemporary with the sculptures. The coins, for all that 
appears to the contrary, may have been struck in the third century. 

The only other locality where the disco vory of coins can be held to 
afford evidence . for fixing the chronology of Gandhara sculpture is 
Sanghao. The discovery is reported by Major Cole, a good explorer and 
photographer, but a bad archeeologist, as follows : — 

“ The site where the sculptures were dug is perched on a steep 
spur, and was the first excavation done under my superintendence in 
January, 1883. The building revealed two distinct periods, and consists 
of a basement containing small topes, and of a superstructure of plain 
apartments, built obliquely over the basement , apparently without re- 
ference to its plan.- 

“ The sculptures were found in the basement , and belong to the 
older period ; coins of Kanishka, A. D. 80 to 120, were found in the 
superstructure, and belong to the more modern period. ’’J 

The Kanishka coins were found along with a brass ring in the so- 
called * treasury/ H in earthen ware jars embedded in the floors at 
the corners A and B,” as shown in the plan.§ 

The sculptures referred to were sent to the Lahore Museum, and 
form the subject of Plate II of Major Cole’s volume of heliogravures. 

A coin of Gondophares was also found somewhere in the same group 
of buildings. || Gondophares reigned about A. D. 30, but the mere fact 
that a coin of his was found at J amalg&rhi would, at the most, prove 

* Archaol . Rep., Yol. V, p. 194. The date assigned to Bazo Deo in this passage 
is admittedly erroneous. 

t Gardner, Catalogue of Coins of % Greek and Scythic Kings , pp. lii, 169 — 161 
PI. XXIX. 

t Cole, Third Report of the Curator of Ancient Monuments in India, for the 
year 1883-84, p. ox. 

§ Cole, Second Report , for 1882-83, p.'nxx, PI. 3. 

|| Cole, Third Report, p. ox. 

T 
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an early occupation of the site. It is no evidence of the date of a parti- 
cular set of sculptures. 

The discovery of coins of Kanishka in the superstructure of the 
Jamalgarhi monastery, above the basement containing the sculptures, 
is a much more weighty fact, and undoubtedly seems to warrant Major 
Colo’s inference that the sculptures are t earlier than A. D. 100. Neverthe- 
less, I am convinced that the inference is a mistaken one. I fully 
accept Major Cole’s account of what he saw, but it is quite possible 
that he did not see all that ought to have been observed. He is a 
strong believer in Sir A. Cunningham’s theory of the early date of the 
Gandliara sculptures,' and may, like many other people, hava been 
unconsciously biassed by a prepossession. It is impossible for any one 
who lias not minute local knowledge to check the details of an observa- 
tion as reported, but, whilo I cannot protend to point out the seat 
of the error, I am fully persuaded that the discovery of the coins in 
question is not to be explained by the theory that tho sculptures photo- 
graphed are earlier than the reign of Kanishka, but should be inter- 
preted in some other way. 

My reasons for thus refusing to accept apparently clear external 
evidence of date will, I hope, be sufficiently established by the discus- 
sion of the internal evidence on which I am about to enter. For the 
present, it will suffice to say that Major Cole’s plate refutes his text. 
The Sanghao sculptures belong to the same school as those of Nuttu, 
though they may be a little later, and they bear throughout distinct 
marks of the influence of Roman art of the third or fourth centnry. 
They cannot possibly bo anterior to A. D. 100, no matter what coins 
were found above or below them. 

The problem demanding solution may be conveniently stated by 
placing in juxtaposition and contrast the opinions expressed by the two 
scholars who have attacked it. 

Mr. Fergusson, after giving many reasons, some strong, and some 
the reverse, for his opinion, came to the conclusion “ that, though some 
of these Gandhara sculptures probably are as early as the first century 
of tho Christian Era, the bulk of them at Jamalgiri, and more especially 
those at Takht-i-Bahi, are subsequent to the third and fourth [centuries], 
and that, the series extends down to the eighth [century] ; till, in fact, 
the time when Buddhism was obliterated in these countries.”* 

Sir Alexander Cunningham expresses his views as follows 

“ What I have called the Indo-Grocian style must have been intro- 
duced by the Greeks who ruled the country ; but the earliest specimens, 
so far as can be proved, belong to the time of Azes, I saw myself twelve 

* Indian and Eastern Architecture , p. 182. - 
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coins of Azes exhumed from under the temple of Maliar-kUmora (Sh&h- 
dheri), from which the Indo-Ionic capitals and bases were extracted. 

The Indo-Corinthian examples should be equally old, at least all 
the fine examples. But the oldest that can be proved, belongs tQ the 
time of the Antonines, and is certainly older than Constantine.” 

[Here follow detailed references to the stupas at Man iky ala and 
elsewhere, and to the use of the Arian alphabet, which has been suffi- 
ciently discussed above.] 

“I would, therefore, ascribe all the greater works, both of sculpture 
and architecture, to the flourishing period of Kushan sway under 
Kanishka, Huvishka, and Vasu Deva — , or from 8$ to 200 A. D. 

Doubtless many stupas were erected aftor A. D. 200 ; but they were 
comparatively small, and their decorations rough and coarse.” 

[Reference is then made to the Sahri Bahlol image, and the Hidda 
and Baoti Pind topes, whitSli will be discussed subsequently.] 

“ I notice that none of the sculptured head-dresses show any affinity 
with Sassanian costume, whereas the coins (Indo-Sassanian) show it 
unmistakeably, from about the time of Bahrain Gor. Prom this I infer 
that the sculptures are older than 400 A. D. 

“ I believe that the strong Sassanian government from A. D. 230 to 
450 formed a very effectual barrier to intercourse between Rome and 
N.-W. India. Roman gold coins are plentiful down to the time of 
Soverus and Caracalla [A. D. 217]. They then disappear until the 
time of Justin [A. D. 52G], Mareian [A. D. 450], Leo [A. D. 474], and 
Anastasius.” [A. D. 491-518].* 

I am not able to agree altogether with either Mr. Fergnsson or Sir 
A. Cunningham, and shall now proceed to state the reasons which seem 
to me sufficient to justify me in venturing to differ from such eminent 
authorities. 

It will be convenient to attempt in the first place to fix possible 
limiting dates, and, when that has been done, to determine, so far as 
may be, the approximate actual dates of the sculptures. The chronolo- 
gical enquiry involves the determination of their aesthetic affinities. 

As to the initial date there is practically no dispute. It is impos- 
sible to be certain that “ the Indo-Grecian style ” was really " introduced 

* My quotations are from a letter dated 8th January 1889, with which Sir A. 
Cunningham favourod me in answor to enquiries, and which consequently, express 
his latest and deliberate opinion on the subjoct. In the Introduction to Volnmo V 
of the Archaeological Reports he had long ago expressed the same opinion as to the 
relation between the Kushan dynasty and the Gandhdra sculptures, but the theory 
which he then held as to the Kushan chronology obliged him to fix the date of the 
Boulptures nearly a oentury and a half earlier than he now does. 
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by the Greeks who ruled the country,” as Sir A. Cunningham affirms 
that it must have been, because, with the exception of coins, not a 
vestige of Bactrian art is known to exist, and we know nothing almost 
about the Greeks who ruled the country beyond the names of some of 
them. 

But, whoever introduced Greek ar.t into India, so far as our present 
knowledge extends, tho Taxilan Ionic temples are certainly our oldest 
specimens of Indo-Greek architecture, and the statuette of Athene, in 
the same posture in which she is shown on the coins of Azes, is our 
oldest ^Indo-Greek sculpture from tho Gandhara region. .Both the 
temples and statuette must date approximately from the beginning of 
the Christian era. 

It has been shown above (p. 112) that Greek art influenced Indian 
sculpture and architectural decoration from the time of Asoka B. 0. 
250, and that more or less distinct traces of it& influence may be traced 
in the interior of India for several centuries afterwards. Greek ideas 
reached India by at least two routes, namely, overland through Bactria, 
and by sea through the ports of the western coast. 

The Athene and the Taxilan Ionic pillars are, I think, to be classed 
among the results of this old and long-continued Hellenistic influence. 

The bases of the Ionic pillars at Taxila, according to the measure- 
ments of their discoverer, correspond exactly with the pure Attic model, 
as soen in the Erectheum. “ The capitals differ from the usual Greek 
forms very considerably, and more especially in the extreme height of 
the abacus. The volutes also differ, but they present the same side 
views of a baluster, which is common to all tho Greek forms of the 
Ionic order.”* In other words, the pillars, though with peculiarities of 
their own, are Greek, not Roman. The Roman modification of the 
Ionic order was characterized by corner volutes. 

At the beginning of the Christian era Roman art, as will be explain- 
ed presently, had not affected India, and the fact that the Taxilan Ionio 
pillars aro Greek, not Roman, in style, harmonizes perfectly with the 
numismatic evidence that they were erected soon after B. C. 30. 

So far, then, as the Athene and the Ionic pillars are concerned, it 
must be admitted that the Gandhara sculptures go back to the be- 
ginning of the Christian era, and A. D. 1 may be taken as the anterior 
limiting date. Nothing older is known in the Gandhara region. I 
shall endeavour to prove subsequently .that nothing else which has been 
found there is nearly so old. 

I shall now try to fix the posterior limiting date, which Mr. Fergus- 


* Archaol. Rep . Vol. V, p. 71, PI. XVIII. 
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son places in the eighth century, and Sir A. Cunningham at the be- 
ginning of the fifth. 

The extension of the Graeco- Buddhist series of sculptures down to 
the eighth century A. D. by Mr. Fergusson was suggested by the pub- 
lished accounts of the opening of the great tope at Maniky&la many years 
ago by General Yentura. , 

The undisturbed deposit which was found in the lower portion of 
that building included coins of Kanishka and Huvishka, and none 
later, and is legitimately interpreted as signifying that the structure 
in its original form cannot be older than A. D. 110, nor much later than 
A. D. 150. 

The upper deposits, about the exact position of which there is 
some doubt, contained various coins ranging in date from A. D. 632 to 
about A. D. 730, and undoubtedly show that the top of the building must 
have been opened in the eighth century, and a deposit then made. But 
they prove nothing more. 

We aro altogether ignorant of the circumstances under which these 
upper deposits were made, amd it is very unsafe to build any historical 
theories on their existence. The great tope at Maniky&la is adorned 
with Indo- Corinthian pilasters, the existing capitals of which are exe- 
cuted in Tcanlcar , or nodular limestone. Sir A. Cunningham supposes 
that all the original work of the tope was in sandstone* and that the 
Icankar mouldings date from the eighth century.# No other example 
of Indo-Corinthian work of that date is known, and, if the existing 
capitals were executed in the eighth century, I feel certain that they 
were mere restorations. As a matter of fact their date is quite uncer- 
tain. The attempt to connect the coin of Ya4o Yarma, A. D. 730, 
which was found in the upper deposit, with supposed repairs of the 
tope in the eighth century is purely conjectural.f Ail we really know 
is that somebody for some reason unknown opened the building at the 
top and put in a coin of Yaso Yarma. Such an adventitious supple- 
mentary deposit is no substantial basis for an argument that Buddhism 
and Indo-Hellenic art still flourished in the Gandhara region in the 
eighth century, and, except Yaso Yarrna's coin, no evidence whatever, 
so far as I am aware, exists to support the inference that the Gandhara 
school of art continued to exist so late as the eighth century. 

. In another place, Mr. Fergusson, still relying on the same poor 
little coin, has given an unwarrantable extension to the duration 

# The great Maniky41a tope is discussed by Cunningham at considerable length 
in Archceol Rep., Yol. II, p. 139, and Vol. V, pp. 76 — 78. 

f [It is more probable that the coin is of the 6th century, of a Yaio Varman 
about 532 A. D. This would admirably fit in with “ the limiting date ” given on 
p. 153. See Proceedings for August 1888. Ed.] 
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of Buddhism as a dominant faith in GAndh&ra. “ There were,” he 
writes, “ probably no great Buddhist establishments in G&ndh&ra before 
Kanishka, and as few, if any, after Vaso Varma, yet we learn that 
between these dates [ i . e . circa A. D, 78 to 730], this province was as 
essentially Buddhist as any part of India.* 

In support of the last clause of this sentence the Chinese travellers 
Fa Hian and Hiuen Tsiang are appealed to, but their testimony does not 
support the conclusion drawn from it. After the middle of the seventh 
century, when Hiuen Tsiang wrote, very few parts of India were “ essen- 
tially Buddhist,” and Gandhara certainly was not. In A. D. ,730 very 
little Buddhism can have been loft in it. 

Mr. Fergusson’s language is correct when it is confined to the be- 
ginning of the fifth century. Fa Hian who travelled in India in the 
years A. D. 400 — 405, found Buddhism vigorous and flourishing in 
Gandhara, as in a large part of India. But, aft the time of the travels of 
Hiuen Tsiang, A. D. 6*29—642, a very great chango had taken place, and 
Gandhara was very far from being “ essentially Buddhist.” 

The capital city of Gandhara, the nmdern Peshawar, is, he notes 
“ about 40 li [= 6 to 7 miles] in circuit. The royal family is extinct, 
and the kingdom is governed by deputies from Kapisa [N. of Kabul], 
The town and villages are deserted, and there are but few inhabitants. 

At one corner of the royal residence there are about 1,000 families 
* * * There are about 1,000 sanghdrdmas [monasteries], which are 

deserted and in ruins. Tlioy are filled with wild shrubs, and solitary to 
the last degree. The stupas are mostly decayed. The heretical temples, 
to the number of about 100, are occupied pell-mell by heretics.” 

At Pushkalavati, the modern Hashtnagar, the pilgrim found a 
largo population, but not of the congregation of the faithful, for the 
Buddhist buildings, like those of the capital,- were in ruins. 

Taxila, east of the Indus, was dependent on Kashmir, the royal 
family here also being extinct. The monasteries are described as 
<c ruinous and deserted, and there are very few priests ; those that there 
are, study the Great Vehicle.”! 

The graphic and emphatic words of Hiuen Tsiang prove with abso- 
lute certainty that at the time of his visits (A. D. 629 — 642) the Buddhist 
religion in Gandhara was nearly extinct. The utter decay of which he 
gives such clear testimony must have been in progress for a considerable 
time. It is not possible that the Buddhist edifices of Peshawar could have 
become “ deserted and in ruins, filled with wild shrubs, and solitary to 
the last degree ” in a day. 

* History of Indian and Eastern Architecture , p. 76. 

f Beal, Buddhist Records of the Western World , Vol. I, pp. 100, 109, 137. 
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It is quite safe to assume that Buddhism had ceased to be an active 
force in the Gandhara region, including Taxila, by the year A. D. 600; 
and it is inconceivable that new religious edifices on any considerable 
scale should have been erected, or works of art deserving of the name, 
executed in that region subsequent to that date by the scattered, poverty- 
stricken, and necessarily dispirited adherents of a decaying religion. 

It follows, therefore, that the series of Grssco-Buddhist works in 
G&ndhara does not extend, as Mr. Fergusson supposed, to the eighth 
century, but, on the contrary, was closed by the end of the sixth 
century. 9 

As a matter of fact, the closing date must, I believe, be pushed 
back considerably farther, but iu any case, A. D. 600 must be taken as the 
extreme 'possible limiting posterior date for any work of the Gandlidra school 
in the Lower Kabul Valley . The dates of which we are in search lie, 
therefore, between A. D. 1 and A. D. 600. 

The above argument, based on the testimony of Hiuen Tsiang, 
appears to mo unanswerable, but it may be well to supplement it by 
other arguments, in themselves of loss force, which reduce the closing 
date to still narrower bounds. I have already quoted Sir A Cunning- 
ham’ s remark that the head drosses of the Gandhara sculptures show no 
affinity with the Sassanian costume, and that the sculptures may there- 
fore be regarded as prior, not only to A. D. 600, but to A. D. 400. 

Another observation of Sir A. Cunningham's leads to nearly the 
same conclusion. He observes that “all, or nearly all, Buddhist build- 
ing must have, been stopped after the occupation of Peshawar by 
Kitolo's son in the latter part of tho fifth century.” The Chinese ac- 
count show that “ the last king of tho Yuchi [Yueh-ti] mentioned in 
history is Kitolo, who took possession of Gandhara, but wag obliged to 
return to the west to oppose the white Huns, leaving his son in charge 
of the new province. The son established his capital in Fo-lu-she, 
or Parshd war [Peshawar] ; and the name of the founder of the Little 
Yuchi, as they were afterwards called, still survives in the title of Sh&h 
Kator, the Chief of Chitral.”# 

The coins of the kings of the Little Yuchi are described as bearing 
S'aiva emblems, t and tho kings themselves, therefore, were presumably 
Bralimanists. It is going too far to assume with Sir A. Cunningham 
that the rule of a S'aiva king must necessarily have put a stop to all, 
or nearly all, Buddhist buildings, but it must certainly have been un- 

# My first quotation is from a private letter. The second is from Archmol . 
Rep., Yol. II, p. 63. I have not verified the reference to Chinese authors, whioh 
is not given in detail. 

f Archceol Rep., Yol. Y, p. 7. I have not seen any of these coins. 
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favourable to their erection. In another place. Sir A. Cunningham 
speaks of “the first persecution of Buddhism . by the Saiva kings of 
the Little Yuchi,”* but I do not know what evidence exists for this 
alleged persecution. Whatever may have been the precise attitude of 
the Little Yuchi kings towards Buddhism, it is certain that the latter 
years of the fifth century were times j)f conflict and turmoil throughout 
Northern India. The Bhitari pillar inscription records the struggles be- 
tween the Gupta dynasty and the Huns (Hunas), and in or about A. D. 
480, on the death of Skanda Gupta, the Gupta empire broke up.f A 
few years later the stormy career of the Hiina chief - Mihirpkula dis- 
turbed the whole of Northern India from Bengal to Kashmir. J In such 
a period of anarchy and confused struggles for dominion the arts of peace 
are perforce neglected, and it would be strange indeed if Gandhara in 
those days was the scene of the peaceful development of a considerable 
school of sculpture, as Mr. Forgusson supposed it to have been. 

I doubt also if the Grseco-Roman impulse retained any consider- 
able force after A. D. 450, even on the north-west frontier. By that 
time it had certainly spent itself in India Proper, both in the North 
and West. The last faint traces of Greek skill in design are observable 
in the Gupta gold coinage of Chandra Gupta II, which was minted in 
Northern India about A. D. 400,— the later Hindu coinage is all barba- 
rous in style. Corrupt and unmeaning Greek letters linger on the 
silver coins of Kumara Gupta and Skanda Gupta struck in Western 
India up to about A. D. 480, but the fact that these letters are corrupt 
and unmeaning shows that Hellenistic culture had then dwindled down 
to a dead tradition, even in Gujar&t, which had been for centuries in 
communication with Alexandria and Rome. 

In short all that is known of early Indian history indicates the great 
improbability of the existence of a flourishing Hellenistic school of 
sculpture on the north-west frontier later than A. D. 450. 

Before proceeding to the discussion of the artistic relations of the 
Gandhara sculptures, which will render the chronology more definite, 
one other piece of external evidence may be cited to prove that the good 
sculptures are much earlier than A. D. 600. 

# Archoeol. Rep l} Vol Y, p. 42. 

t [See, however, on the dissolution of the Gupta empire, the paper f On an In - 
scribed seal of Kumara Qupta , ante , p. 85 . Ed.] 

t For the history of the Gupta period se6 Mr. Fleet's work on the Gupta inscrip- 
tions, Yol. III. of the Corpus Inscriptionum Indicarum. I have given a very brief 
outline of it in my essay on the Gupta Coinage in the Journal Royal Asiatic Society 
for January 1889, to whioh reference may be made for the proof of the remarks in 
the next paragraph. 
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A statuette, # Indo-Greek or Indo- Roman in style, wanting the hands 
and feet, was discovered by Dr. Bellew in the Gandhdra country, care- 
fully enclosed in a sepulchral chamber at the level of the ground in tho 
centre of a stupa . The siatuotte represents the standing Buddha, and 
is characterized by Dr. Bellew as “ better carved than the generality of 
figures met with, 1 * and by Sir A. Quuningham as “ fine.”* 

The style of,, the statuette shows that it was executed during the 
-flourishing period of the Gandhara school, and its mutilated condition 
proves that it was already old when deposited in the stupa. The form 
of that bujlding indicates that it was created not later than A. D. 600, 
nor much earlier than A. D. 500. • 

It is thus evident, remarks Sir A. Cunningham, that the statuette 
was atilized at a time “ when the zeal of first converts had long since 
died away, and the growing indifferenco of the people no longer required 
the manufacture of new statues. Under such circumstances, I can 
readily supposo that that the buildors of the tope may have deposited 
any piece of Buddhist sculpture that came to hand, just as Brahmans at 
the present day will set up and worship any statue which may be found, 
caring little for its state of mutilation, and still loss for its possiblo 
connexion with Jainism or Buddhism.” 

This curious discovery thus confirms tho evidence already adduced 
to prove the propositions that the period A. D. 500 — 600 was one of 
decay for Buddhism in Gandhara, that few now religious edifices were 
erected doing that period, though their construction did not altogether 
cease, and that the vigorous, local scTiool of Indo-Hellenic art belongs 
to an earlier time. * 

My contention that the history of tho Gandhara school of Indo- 
Hellonic art, consecrated to the service of Buddhism, was practically at 
an end by A. D. 450, may be mot by the observation that Buddhist 
monuments of later date are known to exist in the upper K&bul Valley 
and els'ewhere in the neighbouring countries. 

One of tho latest stupas , to which a date at all definite can be assign- 
ed, is that known as No. 10, at Hidda uear Jalalabad. This building con- 
tained a deposit of coins consisting of five gold solidi of the Byzantine 
emperors Theodosius, Marcian and Leo (A. D. 407 — 474), two very 
debased imitations of the Indo-Scythian coinage, which may be assigned 
to the sixth century, and no less than 202 Sassanian coins of various 
reigns, but all agreeing in the absence of any trace of Muhamjnadati 
influence. 

Masson and Wilson, arguing from these facts, reasonably came to 

# Cunningham, Descriptive List , h T o. 165 ; and Archeeol . Rep. Vol. V, p. 42, with 
quotations from Dr. Bellow’s Report on Yusuf zai, the original of which I have not seen • 
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the conclusion that the stupa must have been constructed between the 
years A. D. 474 and 690, at which latter date the Muhammadan incur- 
* sions had begun, and Kabul was governed by Brahman kings.* 

The Sassanian coins indicate that the monument was erected about 
A. D. 600. 

A stupa belonging to approximately the same period, with an undis- 
turbed deposit of coins, was opened by Sir A. Cunningham at Baoti Pind 
in the Rawal-Pindi District, east of the Indus. f 

No stupa of later date than those at Hidda and Baoti Pind is, I- 
believe, known either in Afghanistan or the Panjab, though I should be 
sorry to affirm that no*ne such exist. 

These examples prove, as we had already learned from Hiuen Tsiang, 
that Buddhism, though sadly woakened at the beginning of the seventh 
century, was still alive, and show, which was hardly to be expected, that 
occasionally persons could still be found willing to spend much time and 
money on works dedicated to the religion of Buddha. 

But these examples prove nothing in favour of the late continuance 
of tho G&ndh&ra school of sculpture. 

I do not think that any Indo-Hellenic sculpture was found associat- 
ed with the ruins of the Baoti Pind stupa . The published information 
concerning the architectural and sculptured decorations of the stupas near 
Jalalabad is very meagre. So far as it goes, it indicates that, whatever 
may be the reason of the difference, the monuments in the upper Kabul 
valley do not display such manifest traces of Graeco-Roman influence as 
do those situate in the lower Kabul valley or Gandhara. Wilson speaks 
more than once of “ plain mouldings ” on the pilasters, and does not, 
I tliiuk, note any example of the I ndo- Corinthian capital among the ruins 
of the JalalaMd topes. The date of these topes has, consequently, 
little bearing on the question concerning the chronology of the Gandhira 
sculptures. 

It is probable that these sculptures are the work of a special local 
school, working on the lines of Roman art under the patronage of 
the sovereigns who resided at the city now known as Peshawar. It 
seems clear that the head quarters of the school were at Peshawar, and 
that the special modification of Roman art, worked out by the artists of 
that city, never spread beyond the bounds of a comparatively small region 
in the vicinity of the capital. The connection between the Pesh&war 
school and the architects and sculptors of interior India was, I believe, 
very slight, if it existed at all. 

I have ventured to assert positively that the GAndhara or Peshdwar 

* Ariana Antiqua , pp. 44, 110, PI, XVI, XVIII. 

t ArchatoL Bep.f Vol. II, p. 141. 
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local school of sculpture followed the lines of Roman art, and is not the 
direct descendant of pure Greek art. This proposition of course is to 
be taken strictly as applying only to the Pesh&war school. It does not 
apply to the case of the Ionic pillars at Taxila, nor to the sculptures 
at Buddha Gaya or Bharhut. The S&nchi work too is probably free 
from Roman influence, and I capnot perceive any very clear traces of 
such influence at Amaravati, though I am not certain that it is alto- 
gether absent. The art work in some of the caves in Western India, 
on the other hand, was in all probability influenced by the specially 
Roman developments of Greek art. 

I pass by on the present occasion the wider Questions suggested by 
an examination of the entire field of early Indian art, and confine 
myself to the discussion of the nature and degree of Roman influence 
on the local Gandhdra or Peshawar school of sculpture, which is special- 
ly characterized bv the use for decorative purposes of the Indo-Corin- 
thian capital. 

A brief outline of some of the most material facts in the history 
of the intercourse between Home and India will help my readers to 
appreciate more accurately the value of comparisons between Indian 
and Roman works, and to understand the bearing of such comparisons 
on the chronology of the Gandhdra school. 

Roman influence was not felt by India until after the establishment 
of the empire of the Caesars, and the subjugation of Egypt by Augustus ; 
and even during the reign of Augustus, the maritime commerce be- 
tween Rome and India appears to have been conducted by Arab ships. 

The discovery or re-discovery of the course of the monsoon by 
Hippalos, about the middle of the first century A. D., first rendered 
it possible for Roman ships to reach the Indian shores. 

The overland trade between India and the Roman empire appears 
to have first attained large dimensions at about the same time. Pliny, 
who died A. D. 79, laments, in a well-known and often quoted passage, 
the heavy drain of gold from the capital towards the east, and his evi- 
dence is confirmed by the large number of coins of the early Roman 
empire which have been found in India. 

The overthrow of the Nabateean kingdom of Petra in A. D. 105 
secured for Palymra the commercial preeminence on the principal 
land route between the Roman empire on one side and India and China 
on the other, and that city retained the preeminence thus gained until 
it was sacked by Aurelian in A.*D. 273. Palymra was visited by the 
emperor Hadrian about the year A. D. 130, and about A. D. 200, in the 
reign either of Septimus Severus, or of his son Caracalla, was made a 
Roman colony. 
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Active communication between the Roman empire and the far east 
was maintained during the third century, not only by the peaceful 
methods of commerce, but by the frequent oriental expeditions of the 
emperors. The disastrous war of Valerian with the king of Persia, 
A. D. 254 — 260, brought the armies of Rome into almost direct contact 
with India. , 

The period of Palmyra’s commercial greatness, A. D. 105—273, coin- 
cided with the period of Roman military activity in the east, and in part 
with the prosperity of Alexandria, the emporium of the Indian sea-borne 
trado # This period, accordingly, is that during which Roman intercourse 
with India attained its maximum. “ It was during the reigns of Severus 
[A. D. 194 — 211], his son Caracalla [A. D. 211 — 217], and the Pseudo- 
Atftonines that Alexandria and Palmyra were most prosperous, and 
that Roman intercourse with India attained its height, The Roman 
literature gave more of its attention to Indian matters, and did not, as 
of old, confine itself to quotations from the historians of Alexander, or 
the narratives of the Seleucidan ambassadors, but drew its information 
from other and independent sources.” 

The existence of such independent sources of information is ap- 
parent from the works of Clemens Alexandrinus, (who mentions Buddha 
and stupas ), Philostratus, iElian, and other writers. 1 * 

It so happened that at the date, A D. 273, of the cruel destruction 
of Palmyra, Alexandria too had fallen into comparative decay. “ It 
would,” of course, as Priaulx observes, “ bo absurd to suppose that 
the destruction of Palmyra, however much it affected, put an end to 
the Indian trade through the Persian Gulf.” The trade continued, and 
part of it passed for a time to Batne near the Euphrates, a day’s 
journey from Edcssa.f But the Indo-Roman trade, though not stopped, 
was necessarily very much diminished in volume by the destruction of 
its overland, and the decay of its maritime emporium, and the intercourse 
between Rome and the far east became much more difficult and inter- 
mittent than it had been for about two centuries previously. 

Tho Alexandrian trade about this time seems to have been aban- 
doned by Roman ships, and to have depended on Arab vessels, as in the 
days of Augustus. In the reign of Constantine (A. D. 306 — 337) com- 
merce with the east revived, but the Roman ships seem to have rarely, 
if ever, ventured, beyond the Arabian Gulf of the Red Sea. 

* Priaulx, Apollonius of Jyana and Indi&n Embassies to Rome t pp. 132, seqq . 
My remarks on the course of Roman trade with India are chiefly drawn from this 
valuable little book and Prof. Robertson Smith's article on Palymra, in the ninth 
edition of the Encyclopedia Britannioa. 

t Priaulx, Apollonius of Tyana t etc., pp. 178, 233. 



1089.] on the Civilization of Ancient India . 159 

The known facts of the external relations between the Roman 
empire and India* therefore, apart from all aesthetic criticism, suggest 
that, if Indian art was influenced by Roman art, the influence would have 
been most active during the period which may be defined, in round num- 
bers, as extending from A. D. 100 to 350. It would hardly be reasonable 
to expect that the partial interruption of intercourse between A. D. 273 
and 306 should be traceable in Indian art history, and it is not trace- 
able. 

I have named A. D. 100 as the approximate earliest possible 
anterior limit for Roman influence on Indian art, but, as a matter of fact, 
that date is too early. The name of Rome must of courso have been 
long known to a greater or less extent in India, but I doubt if the 
Oriental would know much about the Roman empire, before the reign 
of Hadrian (A. D. 117 — 138), whose expeditions to Syria (circa A. D. 
130), and passion for building great edifices must have spread the fame 
of his power among the merchants of the cast. I consider it impro- 
bable that Roman models could have affected Indian art before A. D. 
150. On tlio other hand, Roman influence continued to be felt by the 
arts of India after A. D. 350, and may not have completely disappeared 
for a century later. * 

Tho ground has now been cleared for an examination in some detail 
of the Roman elements in tho art of the Gandhara or Peshawar school. 
Tho general aspect of the figure sculptures and architectural decora- 
tions of that school is, as Mr. Forgusson perceived, distinctly Roman, 
but a vague assertion to that effect cannot convince anybody who has 
not acquired some familiarity with tho art both of Romo and Gandh&ra. 
Detailed proofs are necessary to carry conviction to the mind of the 
ordinary reader. I shall now proceed to give some. 

“ Roman architecture, as we know it, dates only from about the 
Christian era, and the rapidity with which it spread from that time is 
something marvellous. Through nearly the whole extent of the Roman 
empire, through Asia Minor, Sicily, Britain, France, Syria, Africa, — 
with one great exception, Egypt, — all was Roman in moulding, orna- 
ment, details, the very style of carving, and the construction. Ho 
matter what the country of the architect, all seem to have lost their 
nationality when the Roman came, and to have adopted implicitly his 
system of design and decoration *. 

“It is not uncommon to find examples of Roman architecture 
completely overdone with ornament, every moulding carved, and every 
straight surface, whether vertical or horizontal, sculptured with foliage 
or characteristic subjects in relief.”* 

* Lewis and Street, article Architecture in Encyclopaedia Britannica, 9th edi- 
tion, pp. 418, 421. 
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To the list of countries above enumerated as having adopted the 
Roman system of design and decoration, the Lower Kabul Valley, 
though it never formed part of the Roman empire, must be added. 

So far as I understand the published plans and elevations, the 
Gandhara buildings show little Roman influence in their construction, 
though I should not venture to affirm that careful study might not 
reveal the existence of Roman elements in their plan and construction. 
However this may be, these buildings, like those of the provinces of 
the empire, were “ Roman in moulding, ornament, details, and the very 
style of carving,” and were characterized, like better known examples 
of Roman work, by excess of ornament, and by the lavish use for 
decorative purposes of crowded realistic compositions in high and low 
relief. 

Almost every frieze or panel from Gandhara is decorated with florid 
Corinthian pilasters, and numerous fragments of similar Corinthian 
capitals belonging to structural pillars have been found. No one can 
give the most cursory glance at a collection of Gandhara sculptures 
without being struck by the free employment of the Corinthian capital 
as an ornament. No other Graeco-Roman form of capital is used, though 
for a time the Tndo-Persian form continued to dispute the hold with its 
newly introduced rival. 

Such extensive and exclusive use of the Corinthian form of pillar is 
in itself decisive proof that the school characterized by it was dominated 
by Roman influence, and' was not a direct descendant of Greek art. 

The case of Palmyra offers an exact parallel to what we see in 
G&ndhara. “ K is remarkable,” observes Wood, “ that, except four Ionic 
half-columns in the temple of the sun, and two in one of the mausoleums, 
the whole is Corinthian, richly ornamented, with some striking beauties, 
and some as visible faults. 

We find the same state of facts at the other great Syrian city of 
Baalbec, or Heliopolis, “ which, so far as it has been known to modern 
travellers, is a Roman city of the second century A. D. The Corinthian 
order of architecture — the favourite order of the Romans — prevails 
with few exceptions in its edifices. A Doric column, the supposed 
clepsydra, is, indeed, mentioned by Wood and Dawkins, and the Ionic 
style is found m the interior of the circular temple but all else is 
Corinthian. 

The style of the great temples at Palmyra is later and more debased 
than that of the corresponding edifices at Baalbec. No building of impor- 
tance was erected at Palmyra after the sack of the city by Aurelian in 
A. D, 273, and the temples may be referred to the third century A. D., 

# Wood, Palmyra, p. 15. 
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having probably been erected during the reigns of Odeenathus and 
* Zenobia (A. D. 260—273.) 

During the period A. D. 105 — 273 Palmyra was the principal depdt 
of the overland trade between India and the west, and the caravans 
which were constantly passing and re-passing through it must have af- 
fected some exchange of ideas as well as of more material wares. It is, 
therefore, reasonable to believe that the example of Palmyra was one of 
the factors which influenced the Gandhara architects and sculptors in 
their adoption of the universally diffused Qorinthian style.* 

The peculiarities of the Indo-Corinthian pillars have been briefly 
described in a previous page (pp. 117, 118). 

Sir A. Cunningham holds that “ at least all the fine examples " 
of the Indo-Corinthian style, such as the capitals found at Jamalgarhi* 
which are the finest known, should be ascribed to the same age as the 
temples with Ionic pillars at Taxila. 

This view appears to me altogether erroneous, and inconsistent with 
the observed facts. The Taxilan temples date from the beginning of the 
Christian era, and show no trace of the domination of Roman ideas of 
art. 

The Indo-Corinthian remains, on the other hand, bear on their face 
the most obviSus resemblance to feoman work, and must consequently 
be later than the time when India and Rome came into contact. On 
historical grounds I hav.e fixed the approximate date at which Roman 
forms of architectural decoration reached India as not earlier than A. D. 
150, and an examination of the Indo-Corinthian works fully confirms 
this inference drawn from the known facts of external history. 

It is, I venture to affirm, impossible that a florid adaptation of 
the Corinthian order, such as is universally employed in the buildings 
of G&ndhara Proper, could have attained such favour except under 
Roman influence. 

Pure Greek examples of the Corinthian order are extremely rare, 
while Roman examples are numbered by thousands. The Corinthian 
pillar, modified so freely, that no two specimens exactly agree, was the 
favourite architectural decoration employed by the builderB of imperial 
Rome, and by those of the subject provinces, who followed the fashion set 
at the seat of government. 

I think 1 am perfectly accurate in asserting that Corinthian capitals, 
at all like those at Jamdlgayhi, were not produced anywhere in the world 
as early as the beginning of the Christian era, whereas plenty of capitals, 

# Prof. Robertson Smith’s articles in the Encyclopaedia Britannica, 9th edition, 
give excellent summaries of the presont state of knowledge respecting Palmyra and 
Baalbco. 
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Very like these, though differing in detail, were executed in various parts 
of the Roman world during the third and fourth centuries. 

The fact, (according to Sir A. Cunningham’s measurements), that 
the only two Indo- Corinthian bases of columns yet discovered do not 
differ widely from the bases of the pillars in the Choragic monument of 
Lysicrates, which was erected in B. Q. 334, does not render credible the 
supposition that capitals similar to Roman woi’k of the Antonine period 
were executed at the beginning of the Christian era. 

Mr. Fergusson describe^ the Jamalgarhi capitals as being “ more 
Greek than Roman in the character of their foliage, but more Roman 
than Greek in the form of their volutes and general design. Perhaps,” 
he added, “ it would be correct to say they are more Byzantine than 
either, but, till we have detailed drawings, and know more of their 
surroundings, it is difficult to give a positive opinion as to their ago.”* 

The great critic, with the imperfect •materials at his command, 
might have felt a difficulty in deciding whether a given specimen was 
to be dated from A. D. 200 or 400, but he had no difficulty in seoing 
the strong Roman element which exists in all the specimens. Mr. 
Freeman has more than once called attention to the remarkable cir- 
cumstance that human figures are inserted among the acanthus foliage of 
the Corinthian capitals in tho ruins of the Baths of CaracMla at Rome. 

“ The artist,” ho observes, “ has been so far from confining him- 
self to one prescribed pattern, either of volutes or acanthus leaves, that 
he has ventured to employ vigorously carved human or divine figures as 
parts of the enrichment of his capitals. 

Similar figures, employed just in tho same way, occur in some of 
the Indo- Corinthian capitals from Jamalgaj-hi,and are described by their 
discoverer as follows : — 

“ The human figures, which are introduced in the spaces between 
the acanthus leaves, are all small, and do not interfere in tho least 
degree with the treatment of the foliage. When there is only one 
figure, it is always that of Buddha, either sitting or standing, and, when 
there are three figures, the middle one is of Buddha, and the others are 
attendant Arhans, These figures are never obtrusive, and they are 
always so placed that, to my eye, they harmonize most agreeably with 
the surrounding and overhanging foliage.” J 

- * History of Indian and Eastern Architecture , p. 174. 
t The quotation is copied from Cnnnkigham, Archceol Rep., Vol. V, p. 193, 
where the original is said to be in an essay by Mr Freeman published in Macmillan's 
Magazine ; but no exact reference is given. Mr. Freeman alludes briefly to the 
.subject in his separately published essays on Italian arohiteoture. 

X Cunningham, A rchceol Rep , Vol, V, p. 193. On the same page the author 
makes an unfortunate slip, and places Caruoalla “ in the beginning of the first century 
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Whatever be the aesthetic merits or demerits of the practice of 
introducing human figures into the Corinthian capital, it was a Roman 
practice. No one will contend that the capitals in the Baths of Cara- 
calla are imitations of those in the Gandhara monasteries. It follows 
that the Gandhara capitals are imitated either from those in the Baths 
of Caracalla, or others of similar (Jesiga of the same period. The reign 
of Caracalla extended from A. D. 211 to 217 ; and the necessary infer- 
ence is that the Jamalgarhi capitals with human figures are later than 
A. D. 217. 

This ^inference as to the date of the Jamalgarhi sculptures derived 
from the character of the capitals is in complete accordance with the 
conclusions deduciblc from an examination of the style of the sculptures 
in relief. 

Before quitting the topic of the In do- Corinthian capitals, it is only 
just that I should compete the account of Mr. Fergusson’s views as to 
their date. He argues that their form argues a dato later than the reign 
of Constantine (A. D. 306 — 337), after which time “ the design of the 
capitals went wild, if the expression may be used. Tho practice of 
springing arches from them, instead of supporting horizontal architraves, 
required a total change, and in the West it produced exactly the samo 
effects that *we find in Gandhara.* The capitals for instance, in tho 
churches of St. Demetrius and that now known as the Eski Jouma of 
Jouma at Salonica, both built in the early part of the 5tli century, are 
almost identical in design with these, and many of the churches in Asia 
Minor and Syria show the same ‘ abandon 1 in design, through frequent- 
ly in another direction.” 

I have no doubt that Mr. Fergusson is right in comparing the 
Gandhara capitals with those of the two Syrian churches belonging to 
tho early part of the fifth century which he names, and that a general 
resemblanco exists between the objects compared. Such a general re- 
semblance is quite natural, even if there be an interval of fifty or a hun- 
dred years between the Syrian and the Indian pillars. But, if Mr. 
Fergusson intended to suggest that the Jamalgarhi pillars were exe- 

of tho Christian era,” and thence argues for tho early date of the sculptures. Mr • 
Fergusson, in correcting this accidental error, allowed himself to fall into a similar 
one, and dated the baths of Caracalla in the reign of Constantine. 

* Indian and Eastern Architecture , p. 178, with references to Texier and 
Pullan’s Byzantine Architecture, aifd Do Vogue’s Syrie Centrale. The Syrian 
pillars figured by De Vogue display certainly a great ‘ abandon * of design, but they 
have no resemblance whatever to the G&ndhdra forms. I except, of course, the 
comparatively regular Corinthian capitals at Palmyra and Baalbec, which are not 
much dissimilar from the G&ndhara varieties. 

W 
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outed subsequent to the reign of Constantine, I cannot agree with him. 
They belong rather to the Antonine period, and may be referred with 
approximate correctness to A. D. 250, the Indian development being 
necessarily a little later than its Roman original. 

I do not know whether true structural arches, carried on Corin- 
thian pillars, were employed in the construction of the Gandhara monas- 
teries or not, but it is probable that they were ; for the reliefs show 
numerous examples of arches carried on such pillars, and used as deco- 
ration. 

Mr. Fergusaon's hint that it would perhaps be more accurate to 
call the Indo-Corinthiah capitals Byzantine than either Greek or Roman 
does not seem to me a fruitful one. The term Byzantine may, of course, 
be used with reference to any Roman art of the fourth century,* to 
which period some of the Gandhara sculptures must be referred, but 
it generally connotes the formal, hieratic, andr long stationary stylo of 
later date. The good Gandhara works do not seem to me to be charac- 
terized by the hieratic stiffness which is the special note of Byzantine 
art, although somo of them are closely related to works executed in 
the reign of Constantine ; and when the school began to decay, the art 
of Gandhara passed, not into Byzantine formalism, but into Hindu 
barbarism. 

When Mr. Fergusson wrote, the erroneous date which he assumed 
for the Amardvati rails, and the inferences which he drew from the 
discovery of the coin of Yaso Yarman in the great tope at Manikyala 
predisposed him to assign an unduly late date to the Gandhara school. 

Mr. Fergusson rightly observed that some of the Gandhara sculp- 
tures might be mistaken for early Christian works, but he did not 
follow out the hint thus given, and the remark, though perfectly true, 
has not attracted much attention. He supported the observation by a 
cursory reference to the early Christian sarcophagi and ivories. I have 
examined the fine collection of ivories, original and casts, in the South 
Kensington Museum, and, while admitting that somo have really an 
artistic relation with the Gandhara work, I venture to think that the 
relation is not very close. 

The representation of Christ standing under a small arch, support- 
ed on fluted columns, with florid capitals of a modified Corinthian form, 
as seen on tho front of the Brescia casket, dating from the fifth or sixth 
century, is undoubtedly akin to the Gandhara representations of Buddha ; 
and the procession of Joseph and his brethren on the Ravenna chair 
recalls, though less vividly, some of the processional scenes of the 


* Constantinople was formally consecrated as the Nqw Rome in A. D. 330. 



1889.] on the Oivilizatian of Ancient India . 156 

Indian reliefs.* # But the ivories do not seem to me to be exactly con- 
temporary with the Indian work. 

The closest parallels to the Gandhara sculptures in relief are to be 
found among the remains of early Christian art, though not among the 
ivory carvings. These parallels are to be found in a place where we 
should hardly expect them, the Catacombs of Rome. 

It would be impossible by any number of pages of mere description 
to bring home to the reader’s mind the reality of the likeness here 
asserted, but a comparison of the heliogravure plates of . the Gandhara 
sculptures edited by Major Cole with the similar plates of the sculptures 
in the Catacombs in Roller’s work will convince any one who takes 
the trouble to make it that the connection between the two, however 
it came to pass, is very close indeed.f 

* I shall merely give references to the plates in M. Roller’s book 
which closely resemble M&jor Cole’s. 

PI. XLIL A sarcophagus, “ & derai-pa'ien, k demi-chretien,” from 
the cemetery of Callixtus, and probably dating from the third century. 
The arrangement of the whole composition much resembles that of 
many of the Gandhara reliefs, and the posture of the figure of Psyche 
is nearly identical with that of Prajapati in the Nativity group from the 
upper monastery at Nuttu, described ante, p. 124. 

PL XLIV. Sarcophagus of St. Constantia, with vintage scenes 
and genii ; 4th century. 

PL XLV. Sarcophagus from the Basilica of St. Paul, with various 
scenes of the life of Christ and His disciples, sculptured in high relief ; 
4th century. The scenes in this composition are not separated by 
columns. The resemblance in general effect to some of the best Gan- 
dhara sculptures is very strong. 

# Westwood, Descriptive Catalogue of the Fictile Ivories in the South Kensington 
Museum (1876), PI. II, III. Comparo the large Catalogue of Original Ivories in the 
samo Museum by Maskell (1872), and the little hand-book by tho same writor, 
entitled Ivories , Ancient and Mediaeval . Other references are givon by Fcrgusson in 
f. and E. Architecture , p, 182. 

f Les Catacombes de Rome, Histoire de V Art et des Croyances Religieuses 
pendant les premiers Siicles du Christianisme , par Th^ophile Roller, Paris, Vve. A. 
Morel et Cie. ; 2 vols. largo folio n. d., with 100 heliogravure plates. Readers who 
cannot obtain access to this work or De Rossi’s publications may verify the compari- 
son made by reference to “ Roma Sotterranea, or an Account of the Roman Cata- 
combs especially of the Cemetery of St. Callixtus ; compiled from tho works of 
Commendatore De Rossi, with the consent of tho author. New edition, rewritten 
and greatly enlarged, by Rev. J. Spencer Northcote, D. D., Canon of Birmingham, 
and Rev. W. R. Brownlow, M. A., Canon of Plymouth 2 volumes, 8vo., London, 
Longman’s, Green and Co., 1879, with numerous engravings. 
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PI. XLVIII. Resurrection of Lazarus, and othef incidents ; 4th, 
or possibly, 5th century. The thick, stumpy figures much resemble 
some of those in reliefs from Nuttu and Sanghao. 

PI. XL IX. Sarcophagus of 4th or 5th century, with a long row 
of worshippors. 

PL LIV. Representation of an ? agape feast ; 5th century. The 
winged genii and other figures much resemble those seen in G&ndhara 
art. 

PL LVIII . Sarcophagus, of Constantine in the Lateran Museum; 
4th century. Relief sculptures with intercolumniations and architrave. 
Christ is seated in the centre compartment, like Buddha in tho Gan- 
dhara compositions. 

PI. LIX. The celebrated sarcophagus of Junius Bassus, dated 
A. D. 359. Various scenes are represented in panels divided by 
columns. The style is very similar to that of 'good Gandhara work. 

PL LX. Five sarcophagi of tho 4th century ; various subjects. 

Pl. LX VIII. Adoration of the magi ; 4th century, compare the 
Gandhara representation of the four kings offering the preoious bowls to 
Buddha. One example of this is in tho Lahore Museum, No. 405 of 
Cunningham’s Descriptive List t and another, (or possibly the same 
work), is figured by Major Cole. 

Pl. LXIX. The Epiphany ; 4th century. 

Pl. LXXVI. Elijah ascending to heaven in a four-horsed chariot ; 
4th, or possibly 3rd, century. 

PL LXXXI. Sarcophagus, probably of about 5th century. 

Pl. LXXXII. Sarcophagus of 5th century. 

PL LXXXVII. Worship of the labarum symbol, the cross enclosed 
in a circle, elevated in the centre compartment of an intercolumniated 
relief ; 5th century. 

This composition has a very strong resemblance to the representation 
of tho worship of the Trisul } the emblem of the Buddhist faith, in 
Major Colo’s volume. 

It is, as I have said, impossible by means of mere verbal description 
to express the intimate relation which exists between the art of 
Gandhara, and these Christian sculptures from the Catacombs, which 
range in date from about A. D. 250 to 450 ; but it is equally impossible for 
any person to compare photographs of the two sets of objects, and to fail in 
perceiving the likeness, in some cases almost amounting to identity, of 
style and treatment. The evident analogy, too, between the representa- 
tions of the Buddha and the Christ shows that there is a substantial 
identity of subject, veiled under difference of name, as well as in treat- 
ment. The facts invite speculation as to the possibility and probability 
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of an appreciably amount of Christian influence on the later de velopment 
of Buddhism, but 1 cannot venture at present to embark on the tempt- 
ing, though perilous, sea of conjecture to which such speculation would 
lead me. 

I have shown above that no difficulty exists in supposing that Indian 
art may have been affected by the* Palmyrene variety of the cosmopolitan 
Roman style. Inasmuch as that style was cosmopolitan, it is impossible 
to say that any given Indian adaptation of a Roman model was bor- 
rowed from the art of Palmyra or any other particular locality. If we 
find an Iadian sculpturo nearly identical with one at Palmyra, all that 
can be safely asserted is, that both have a common origin, and date 
from approximately the one period, while there is no reason why the 
Indian imitation should not have been copied directly from a Palmyrene 
mt)dol. 

Bearing in mind these explanations, it is interesting to observe that 
a frieze from the upper monastery at Nuttu, reproduced in Major Colo’s 
Plate 16, figure 1, is substantially identical with the Palmyrene frieze 
engraved in Wood’s Plate 41. 

The latter adorns a building which bears an inscription recording 
the execution of repairs during the reign of Diocletian (A. D. 284 — 305), 
who kept a garrison at Palmyra, but the building, and the frieze with 
which it is decorated, probably were erected about the middle of the 
third century. 

The Nuttu design consists of a vine stem, knotted into five circles, 
forming small panels ; the first of which, to the left, contains leaves only, 
the second is occupied by a boy or Genius plucking grapes, the third 
exhibits two boys playing with a goat, the fourth displays a rudely 
executed goat sitting up and nibbling the vine, and the fifth represents 
a boy plucking grapes. 

At Palmyra, the figures of the boys and goats are wanting, but the 
design of the knotted vine is absolutely identical with that in the frieze 
from Nuttu, and the two works cannot be far apart in date. Somewhat 
similar scroll patterns are common in ‘Roman art, and occur occasionally 
in other works of the Gandhara school. 

The porphyry sarcophagus of St. Constantia, executed in the reign 
of Constantine (A. D. 306 — 337), to which I have already referred 
(antfe, p. 165), is adorned with a relief exhibiting the pressing of grapes 
by winged cupids/ set in scrolls of vine stems, bearing a general resem- 
blance to the design of the Nuttu frieze. The subsidiary garland, 
acanthus leaf, and animal decorations of St. Constantia’s sarcophagus 
all have a strong likeness to the Nuttu sculptures and other works of 
the G&ndhara school. 
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I venture to maintain with some confidence that I cannot be far 
wrong in assuming A. D. 300 as an approximate mean date for the 
remains of the upper monastery at Nuttu. This chronological determi- 
nation is of special value because the sculptures from this site, though 
extremely various in subject, are probably all contemporaneous, or 
nearly so. The whole site occupied an area measuring only about 80 by 
60 feet, and 79 objects were found within this small space. Most of 
these are stone sculptures, which lay round two small stupas, each ten 
feet in diameter, that occupied the centre of the building. Fragments 
of planter figures were found at a distance of a few feet from t/he minia- 
ture stupas .* 

The varied collection of sculptures obtained within this small space 
comprises the Nativity scene, (ante, p. 123), the very elegant figure 
of a woman standing under a conventional palm-tree, {ante, p. 124), 
a specimen of the adaptation of the Rape of Ganymede, (ante, p. 134), 
two examples of the death-bed scene or parinirvdna , (ante, p. 125), and 
numerous figures of Buddha associated with his disciples, the master 
boing sometimes represented with both shoulders draped, and wearing 
moustaches, (ante, p. 127). 

It seems reasonable to suppose that sculptures obtained within such 
a very limited area, and belonging to one school of art, cannot be very 
widely separated from one another in date. It is not likely that they 
were all executed in a single year, but, for the purposes of art history, 
they may be safely regarded as contemporaneous. 

If then I am right in fixing A. D. 300 as the approximate date for 
this group of subjects, a valuable standard for the chronology of the 
whole school has been rendered available, and we learn that, at the date 
specified, all the subjects named had been adopted by Buddhist artists 
as proper themes for the exercise of their skill. 

I cannot attempt to indicate every instance in which the art of 
Gandhara appears to be an echo of that of imperial Rome, and shall 
quote but few more such instances. The representation of a long roll 
or undulated garland carried by boys is one of the commonest subjects 
treated in the G4ndh&ra friezes. A specimen is thus described by Dr. 
Anderson ; — “ G. 94, a to d, — Four portions of a frieze. Children 
supporting on their shoulders a long undulated garland, on which are 
tied bunches of grapes, and other ornaments ; in the drooping folds 
above which, in some, appear the bmsts and heads of winged human 
figures, and, in one, a bird of prey with extended wings, while, in 
others, the intervals are filled with floral devices/’t 

* Cole, Second Report, p. cxxiii, PI. 6 (plan and elevation). 

t Anderson’s Catalogue, Part I, p. 241. Cf. Cole’s heliogravure plate 7, figures 

2,3. 
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Numerous illustrations might be quoted in proof of the proposition 
that designs of tHis class are Roman in origin, but I shall content my- 
self with referring to one, a frieze found in the Palestrina territory, 
probably dating from the time of Constantine, which represents a very 
large garland carried by boys.* 

The same subject occurs repeatedly in the sculptures of Amara- 
vati, though treated in more Indian style. A notable distinction be- 
tween the methods of treatment in Gandhira and at Amaravati is that 
the Gandhara artists always give the roll an imbricated surface, such as 
is commonly seen in Roman art, whereas the Amaravati sculptors mark 
the surface with lines in a manner of their own. But 1 suspect that at 
Amaravati,. as well as in Gandhara, the motive was borrowed from 
Roman art. .< 

The Buddhist artists, following the usual Indian practice, con- 
verted the foreign motive to the purposes of their own ceremonial, and, 
as Sir A. Cunningham has pointed out, used the Roman garland to re- 
present the light serpentine frame of bamboo covered with tinsel, which 
was carried in procession at Buddhist festivals, as it is to this day in 
Burma. 

I have already referred to the fact that the conventional re- 
presentation of the 'parinirvdna or death-bed of Buddha is borrowed from 
the sculptures of Roman sarcophagi or Graeco-Roman sepulchral reliefs 
(ante, p. 126), 

I. have also mentioned (ante, p. 136) that the representations of 
winged animals, and marine monstors, and the comic friezes of boys 
riding on lions and other beasts, so common in the early Buddhist 
sculptures both of Gandhara and India Proper, are ultimately derived 
from the works of the Alexandrian schools of Greek art, which are 
supposed to trace their parentage to Scopas. 

The early examples of this class of subjects which occur in the 
interior of India, and are prior in date to the establishment of the 
Roman empire, must be imitations of Greek models. In all probability 
the artists of Buddha Gaya and Bharhut obtained their knowledge of 
these foreign forms by means of the sea commerce conducted with 
Alexandria through the inland depot of Ozene (Ujjain), and the port 
of Barygaza (Bharoch).f At Amaravati it is possible that the channel 
of communication was Roman. 

The Gdndhara compositions dealing with similar subjects should be 
compared, not with Greek art, but with the representations of the 

* Visconti, Museo Pio-Clementino , Vol. VII, pi. XXXV. 

t See the Introduction to McCrindle’s .translation of the Poriplus of the 
Erythraean Sea. 
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Triumph of Bacchus, and of processions of the Genii Bacchici and 
Genii Circenses, many examples of which may be seen in Visconti’s 
plates, and in other illustrated works on Roman art. * 

It is not easy to determine the chronological sequence of the vari- 
ous remains in the Yusufzai country. 

“ Tho principal groups of ruins,” remarks Sir A. Cunningham, 
“ are at Shahbazgarhi, Sawaldher, and Sahri Bahlol in the plain ; and 
at R&nigat, Jamal gar hi, Takht-i-Bahi, and Kharkai in the hills. 
There are similar remains at many other places, as at Topi, Ohind, 
and Zeda in Utmanzai ; at Turli, Bakshali, and Gharyali in Sudam ; 
and a # t Matta and Sanghao in Lunkhor.”* 

To this list must be added the ruins of the monasteries at Midn 
Khan and Nuttu, which lie close to thoso at Sanghao, and were ex- 
plored by Major Cole. 

The buildings and sculptures of Jamalgarhi were the first described, 
and are the best known. It is very unfortunate that no accurate record 
has been kept in many cases of the exact site where certain sculptures 
were found, and the consequent uncertainty greatly hinders satisfactory 
discussion. But it is certain that by far the largest proportion of the 
specimens of Gandhara art in the Indian Musoum at Calcutta came from 
Jamalgarhi, and that some of the best specimens in tho British Museum 
came from the same locality. The Gandhdra school was in its prime when 
the Jamalgarhi sculptures were executed. I have shown (ante, p. 163) 
that the Indo- Corinthian capitals found there are later than A D. 217. 
So far as I can see at present, the Jamalgarhi remains do not vary much 
in style, and their execution cannot be extended over a very long period. 
The best may be dated A. D. 250, and the latest A. D. 300. Of course, 
all such dates must bo regarded as mere approximations in round 
numbers. 

I have adduced (ante, p. 168) reasons for bolieving that the sculp- 
tures from the upper monastery at Nuttu are slightly later, dating 
from about A. D. 300. Those from the lower monastery at the same 
site belong to the same period. ^ 

The Sanghao sculptures, which are fully illustrated by Major Cole, 
are in general contemporaneous with thoso at Nuttu, but some of the 
Sanghao works look a little later. 

Many of tho sculptures from Mian Khan, which are illustrated by 
Major Cole’s heliogravures Nos. 23 to 30 inclusive, seem to me superior 
in execution to, and more Greek in style than, those froq3\ other 
sites. But very little difference can be discerned between the work at 


# Archocol. Rep., Vol. V, p. 5. 
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Mi&n Khan and the best at Jam&lgaphi. Some of the Mi&n Khan 
specimens may He as old as A. D. 200, though none, 1 should think, 
are older. 

tv 

As to Kharkai no detailed information is available. Sir A. Cun- 
ningham merely notes that he saw a large collection of sculptures from 
this locality in the possession of Mr. Beckett, and that he obtained a 
considerable number himself “ similar in all respects to tho sculptures 
that have been dug up at other places.”* Inasmuch as Sir A. Cunning- 
ham’s criticisms are chiefly concerned with the objects obtaiuedat Jatnal- 
garhi, it may be assumed that the Kharkai sculptures are not remote* 
in date from those procured at that locality. 

“ The remains at Sawaldher, miles to the east of Jamalgarhi, 
are mostly covered by the houses of the village, and are, therefore, 
inaccessible. It is believed, however, that some of the finest specimens 
in the Lahore Museum were obtained at this place by Dr. Bellow. ”t 
If this belief bo correct, the Sawaldher ruins must be as old as those at 
Mian Khan, and it is possible that some of tho buildings may liavo been 
older, and contained works tracing their parentage directly to Greek 
art. It is a great pity that the objects in the Lahore Museum were not 
properly labelled. 

The excavations at Sahri Bahlol proved that tho site had been 
occupied in very ancient times, perhaps as early as B. C. 2,000, J and 
the existence of the stupas , containing the broken statuo imbedded in it, 
proves that Buddhist votaries occupied the place as late as A. D. 500 
or 000 (A. D. ante y p. 155). The broken statue was particularly well 
executed, and presumably may bo referred to the third century. 

The information respecting the sculpture at Takht-i-Bahi is very 
scanty. Mr. Fergusson, from examination of photographs, judged that 
the remains at this place are of considerably later date than tlioso at 
Jamalgarhi, and his judgment on a question of relative date is entitled 
to thq greatest respect. 

At Takht-i-Bahi, a court was excavated, surrounded on three sides 
by lofty chapels, each of which seems to have enshrined a colossal 
plaster statue of Buddha, somo twenty feet, or more, in height. Such 
colossal plaster images do not appear to belong to a very early stage of 
Buddhist art, and their presence confirms Mr. Fergusson’s suggestion 
that the remains at Takht-i-Bahi should be placed late in the series. 
Perhaps A. D. 400 to 450 may be assigned as a tentative date. 

T& sum up, I accept the numismatic evidence, agreeing as it 

* Archosol. Rep. t Yol. V, p. 54. 

f Ibid., ibid . 

$ Ibid., p. 38. 

X 
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does with the architectural, that the Ionic pillars found in two temples 
at Taxila, east of the Indus, date from about the beginning of the 
Christian era, and are, with the exception of a very few sculptures of 
the same period, the earliest known examples of Indo-Hellenic work 
in the Pan jab. These pillars I regard as results of the operation 
of Hellenistic, as distinguished from Roman, influence. Hellenistic 
ideas can also be traced in the early Buddhist sculptures, which were 
executed prior to the establishment of the empire of the Caesars, 
at Bharhut, Buddha Gaya, anc\ other places in the interior of India. 

The sculptures from the Yusufzai country, the kingdom of Gan- 
dhara properly so called, which lies west of the Indus, in the immediate 
neighbourhood of Peshawar, are, I believe, the work of a local school, 
probably founded by a foreign colony, which drew its inspiration directly 
from Roman, and only remotely from Greek art. This local school 
may be conveniently designated either as tthe Gandhara or Peshawar 
school. The name Graeco- Buddhist proposed by Dr. Leitner cannot be 
asserted to be incorrect, all Roman being only a modification of Greek 
art, but the term Romano- Buddhist would be much more appropriate. 

I cannot say what circumstances caused the establishment at Pesha- 
war of this peculiar local school, but I do not agree with Sir A. Cun- 
ningham in associating it with Kanishka and his immediate successors 
of the Kushan dynasty, A. D. 80 to 200. On the contrary, I am of . 
opinion that the earliest works of the Romano- Buddhist school of Pesha- 
war date from about A. D. 200, and that all tho sculptures of any con- 
siderable degree of artistic merit were executed between that date and 
A. D. 350. The style probably lingered in decay as lato as A. D. 450, 
but not later. 

It follows that I hold that there is a wide interval, at present 
unbridged, between tho scanty remains of early Indo-Hellenic work 
in the Pan jab, and tho abundant specimens of later Indo- Roman work. 

Tho style of the Romano-Buddliist sculpture and architectural 
decoration shows some affinity with the style of the great temples at 
Palymra and Baalbec, belonging to the second and third conturies A. D., 
but its closest relationship, (and the connection is very close indeed), 
is with tho Roman Christian sculpture of the period A. D. 250-450, as 
seen in the catacombs. 

I am well aware that the opinions above expressed are open to 
dispute, and that lam liable to be thought over- venturesome for express- 
ing them in such positive language. They are, however, tho result of 
a careful and prolonged study of the subject, and I submit them for 
discussion in the confidence that a distinct expression of definite opinions 
will bring out clearly the issues to be decided, and prepare the way for 
final judgmont. 
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Section VI. The Indian Schools of Painting, 

The mention of an Indian school of painting must seem absurd to 
a reader acquainted only with modern India, where no trace of the 
existence of pictorial art can be discerned, unless the pretty, though 
conventional, miniatures which a few craftsmen at Delhi are still able 
to execute, bo counted as an exception. 

The paintings exhibited in the show rooms of Rajas’ palaces, and 
the decorations of modern temples and private houses aro scarcely more 
deserving of the name of art than the caricatures scribbled by boys on 
the wall oi their schoolroom. In tho India of to-day painting and 
sculpture are both lost arts. The littlo feeling for beauty that sur- 
vives is almost confined to small bodies of skilled artizans, and is with 
them rather tho inherited aptitude of tho members of a guild for the 
work of their trade, than a genuine artistic taste. This statement may 
seem very shocking to the amiable gentlemen who, of late years, have 
bestowed unmeasured praise upon the rosthotic merits of Indian carpets, 
shawls, vases, and so forth, but *tis true ’tis pity, and pity ’tis ’tis true. 

My concern, however, is with tho past rather than the present, and 
I must not tilt against South Kensington windmills. Whatever be the 
merits of modern productions, ancient India certainly produced paint- 
ings which deserve to be ranked as works of art. They do not, I 
believe, deserve a very high rank, when cornparod with tho world’s 
masterpieces — no Indian art work does — but they aro entitled to a re- 
spectable place among the second or third class. The uttor inability 
of tho modern Hindd to express anything human or divine with either 
brush or chisel produces in the mind of tho European observer in India 
a feeling of surprise when he finds a sculpture or painting which can 
be described as the work of an artist, and admits of comparison with 
the productions of Europe, and inclines him to exaggerate tho merit 
of his treasure trove. Tho Gandhara or Peshawar sculptures, which 
have formed the principal subject of this paper, would be admitted by 
most persons competent to form an opinion, to bo the best specimens of 
the plastic art ever known to exist in India. Yet even those aro only 
echoes of the second rate Roman art of the third and fourth centuries. 
In the elaboration of minute, intricate, and often extremely pretty, 
ornamentation on stone, it is true, the Indian artists are second to none. 
The stone-cutters in Gandhara and at Amaravati display the same skill 
in drawing elaborate patterns, aqd the same skill in executing them, 
which we now admire in the work of the modern carpet- weavers and 
vase-makers. But in the expression of human passions and emotions 
Indian art has completely failed, except during the time when it was 
held in Grosco- Roman leading strings, and it has scarcely at any time 
essayed an attempt to give visible form to any divine ideal. 
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Such being the deficiencies of Indian sculpture, the same may bfr 
looked for in Indian painting. 

The sculptures of Gandhara, Amaravati, and the Western Caves 
frequently show traces of paint, from which it appears that the Indians 
adopted the common Greek practice of using colour to heighten the 
effect of sculpture. No Indian coloured sculpture, however, has suffi- 
ciently retained the pigment to allow modern critics to judge of the 
effect produced. In Gandhara the gilder’s art was freely employed, 
in addition to that of the pointer, in order to add to the magnificence 
of sculpture. Such extraneous aids, whether employed by £3reeks or 
Indians, seem to our modern taste derogatory rather than helpful to 
the dignity of sculpture, and, this being so, wo need not regrot the loss 
of the pigment and gilding, which would in our eyes have vulgarized 
sculptures, which wo can honestly admire as they stand in naked stone. 

But, besides these questionable expedients, the artists of ancient 
India knew how to supplement sculpture by the art of painting in forms 
recognized by all to bo legitimate. Mr. Fergusson expresses the con- 
fident belief that paintings, sucli as are commonly called frescoes, con- 
tributed to the decoration of the Gandhara monasteries. It is very 
probable that his belief was well founded, but no scrap of any such 
painting has yet been found, and at present a Gandhara school of paint- 
ing has only a hypothetical existence. 

In Western India the destroying hand of time has been a little 
more merciful, and has spared enough of tho ancient paintings to show 
that during the first five centuries of the Christian era India possessed 
artists who could paint pictures of, at least, respectable merit. 

Fragments of paintings on walls and codings can be dotected in the 
cave temples of the Bombay Presidency at several sites, but the only 
localities where intelligible pictures havo survived, so far as is known 
at present, are Ajanta in the Nizam’s dominions and Bagh in tho district 
of Rath in tho south of Malwa. The paintings at tho latter place are 
known only from brief descriptions in Messrs. Fergusson and Burgess’ 
works, which are not sufficient to form the basis for critical dis- 
cussion.* 

Our knowledge of ancient Indian painting is practically restricted 
to the pictures on the walls and ceilings of the celebrated caves at Ajanta. 
No attempt has yet been made to discuss methodically these interesting 

# Cave Temples of India , pp. 363-3G6 ; and Notes on Bauddha Rock Temples of 
Ajanfd, pp. 94, 95. Recently a series of remarkable Jain paintings has been dis- 
covered at Tirumalai, 30 miles south of Vellore in the Madras Presidency. The 
paintings belong to two distinct periods, but their datos have not yet been deter- 
mined. (Froc. Qovt. of Madras , No. 803, Public , dated 11 th June f 1887.) 
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^paintings, or to determine definitely their place in the history of art.* 
I think that any qualified critic who undertakes the study of these 
works will find that they are well worth attentive examination, from 
the points of view both of the archaeologist and the artist, but such 
qualified critic, competent to grasp alike archaeological and artistic 
problems, has not yet come forward. 

I cannot pretend to write a criticism on the Ajanta paintings. I 
have not had time to study them minutely, nor have I the technical 
knowledge requisite to enablo me to determine their aesthetic value. 
But I am/ully persuaded that they arc to bo numbered among the fruits 
of foreign teaching, either by Greeks, or Roman pupils of Greek mastors, 
and, holding this opinion, I cannot omit all notico of them from an 
essay which aims at giving a general, though imperfect, view of the 
manner and degree of Graeco-Roman influence on the art and other 
elements of the civilization of ancient India. 

At Ajanta fragments of painting exist in thirteen caves, but the 
principal remains are found in seven. “ The Ajanta picturos are not 
frescoes in the true acceptation of the term. The painting was executed 
on a coat of thin, smooth plaster, the thickness of an egg-shell, which 
was laid on a groundwork composed of a mixture of cowdung and pul- 
verized trap, rice-husks being sometimes added to increase the binding 
properties of the mixture. ”t 

As regards the style of the pictures Mr. Griffiths’ general criticism 
is to the effect that there is “ little attention paid to the science of art — 
a general crowding of figures into a subject, regard being had more to 

* The moat competent account of the Ajanta paintings yet published is that given 
in the second work referred to in the preceding noto. The full title of the book is 
“ No. 9, Archaeological Survey of Western India . Notes on the Bauddha Rock-Temples 
of Ajanta , their Paintings and Sculptures , and on the Paintings of the Bdgh Caves , 
Modern Bauddha Mythologt/ t etc. By J. Bnrgoss, M It. A. S., etc., Bombay, 4to. . 
Printed by order of Government at the Government Central Press, 1879.” This 
work is now out of print, and sells at double its original prico. It is illustrated 
by twenty-nine plates, uncoloured, fifteen of which are devoted to the paintings. 

Four pretty good uncolourod plates illustrato Dr. Rajendraldla Mitra’s paper 
on the paintings in Vol. XLVII (1878) of the Journal of the Asiatic Socioty of 
Bengal. 

The architecture and sculpture of the Ajanta caves aro discussed with groat 
fulness in Vol. IV of tho Reports of the Archaeological Survey of Western India, 
and are there illustrated by splendid # autotype plates, but the paintings are scarcely 
noticed in that volume. 

The volume of Notes , the full title of which has been given above, belongs to 
a series of minor treatises in paper covers, issued by the Bombay Government 
preliminary to the publication of tho costly and elaborate series of Reports. 

t Indian Antiquary , Vol. II, p. 152. 
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the truthful rendering of a story than to a "beautiful rendering of it 
not that they discarded beauty, but they did not mate it the primary 
motive of representation.*’* 

The range of date of the Ajanta paintings is very nearly the same 
as that of the Gandhara sculptures, though some of the former are 
earlier, and some may be a hundred years, or even more, later than any 
of the latter. The earliest paintings at Ajanta, those on the side walls of 
Cave No. X, are referred by Mr. Burgess to the latter part of the second 
century A. D. To a large extent tho Gandhara and Ajanta works are 
certainly contemporary, and it is primd facie probable that, if the sculp- 
tures fccho the ideas of the art of imporial Rome, paintings of the same 
period should not have escaped the influence of the cosmopolitan canons 
of taste which then determined the forms of art. I am not prepared to 
prove in detail the Greek or Roman parentage of the Ajanta paintings, 
but I have little doubt that critical study wilA prove them to be more 
Roman than Greek. Their realism, on which Mr. Griffiths comments, 
is one of the most characteristic features of the Gandhara sculptures, 
and is thoroughly Roman. Some of tho panels, too, filled with elegant 
floral decorations are extremely like Roman work in appearance. 

The Gandhara sculptures are so closely related to the Christian 
sculptures in the Catacombs of Rome, that I venture to suggest that 
it would be worth while to compare the paintings in the Catacombs 
with those in the Ajanta caves. A hasty comparison of copies of both 
led me to suppose that they might be related, but I am not in a position 
to offer a definite opinion on tho subject. 

The neglect of years has, it is understood, in great part destroyed 
the original paintings at Ajanta, and, unfortunately, the fine copies in 
oils, on which Major Gill spent many years, were mostly consumed by 
the fire at tho Crystal Palace in 18G0. A few of his copies then escaped, 
but, I believe, perished in a later fire at South Kensington. Mr. Griffiths, 
of tho Bombay School of Art, has since made a fresh set of copies 
of a portion of the paintings, and these copies aro now exhibited in 
the Indian Museum at South Kensington. The ordinary visitor, how 
ever, can be little impressed by them, in the absence of descriptive 
labels or catalogue to indicate tho history, meaning, or artistic value of the 
paintings. I should add that, notwithstanding his remarks on the subor- 
dinate place given to beauty as compared with realism in the Ajanta paint- 
ings generally, Mr. Griffiths bestows very high praise on particular compo- 
sitions, and his judgment is supported by the great authority of Mr. 

* Indian Antiquary, Vol. Ill, pp. 26-28. So far as I am awaro, Mr. Griffiths* 
roport has not boon published in full. Considerable extracts from it aro given in the 
Indian Antiquary , and in Mr. Burgess* Notes. 
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3? ergusson. One of the most remarkable paintings is in the hall of Gave 
No. XVI, and is* supposed to date from the sixth century. The subject 
is the death of a lady, apparently a princess. The treatment of it has 
elicited from Mr. Fergusson the comment that “Mr. Griffiths Very 
justly remarks on this picture that * for pathos and sentiment and the 
unmistakeable way of telling its story this picture, I consider, cannot be 
surpassed in the history of art. The Florentines could have put better 
drawing, and the Venetians better colour, but neither could have thrown 
greater expression into it.’ ”* j 

Mr. Fergusson also quotes with approval the criticism of Mr. 
Griffiths on a painting depicting flying figures in the so-called Zodiac 
Cave, No. XVII 

“ Whether we look at its purity of outline, or the ejoganco of the 
grouping, it is one of the most pleasing of the smaller paintings at 
Ajanta, and more nearly {approaches the form of art found in Italy in the 
thirteenth and fourteenth centuries than any other example there. The 
easy upward motion of the whole group is rendered in a manner that 
could not easily bo surpass ed.”f 

Whether these panegyrics are overstrained or not I shall not 
attempt to decide, but I am fully persuaded that no art at all deserving 
of such praise was ever born oil Indian soil. 

“ India, meditated, brooded, elaborated, but the originating imagina- 
tion is not found in the drcam-lifo. ,, f 

Whoever seriously undertakes the critical study of the paintings 
at Ajanta and Bagh will find, I have no doubt, that the artists drew 
their inspiration from the West, and, I think, ho will also find that tliejr 
style is a local development of the cosmopolitan art of the contemporary 
Homan Empire. 

Section VII. The Art of Coinage in India. 

The opinion expressed by Lenormant that the mechanical process 
of coining money, properly so called, was unknown to the Indians until 
they learned it from the Greeks after the invasion of Alexander, was 
vigorously combated by the late Mr. Thomas on several occasions, and, 
in my judgment, with success. § 

# Gave Temples of India , p. 307. 

f Gave Temples of India y p. 311, 

J This quotation is taken from a letter of my friend Dr. R. Atkinson, the learn- 
ed Professor of Sanskrit in tho University of Dublin. 

§ The question is discursively treated in Mr. Thomas’ papers on the Earliest 
Indian Coinage and on Ancient Indian Weights in the Numismatic Chronicle for 
1884, and in his revised edition of the latter paper in the first volume of the Inter • 
national Numismata Orientalia . 
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The truth seems to be that, though all ancient Indian coinages with 
the slightest pretensions to artistic merit are ultimately *of Greek origin, 
yet the idea of coining money, and a knowledge of the simple mechanical 
processes necessary for the production of rude coins originated inde- 
pendently in India, or, at the least, were not borrowed from the Greeks. 

Although I agree with Mr. Thomas and Sir A. Cunningham in 
rejecting the theory of the Greek descent of all Indian coins without 
oxception, it must be admitted that it would be extremely difficult, if 
not impossible, to prove thatj any particular ancient Indian coin now 
extant is older than the time of Alexander the Great. Sir A. Cunning- 
ham has ventured more than once on the bold assertion respecting the 
so-called ‘ punch-marked ’ coins, that “ many of them are as old as 
1000 13. C., and perhaps even older.”* 

When it is remembered that no stono building, sculpture, or in- 
scription any where in India is known to exist, which is older than the 
reign of A6oka, some seventy years after the invasion of Alexander the 
Great, it is clear that a claim on behalf of a coin to an antiquity of 1000 
B. C. is very difficult to substantiate. Nothing in India exists, which 
can be compared with it, that is not seven and a half centuries later in 
date. The supposition that any Indian coins aro to be dated 1000 B. C. 
is a mere guess, unsupported by a single fact. I cannot venture to 
name any other date for the beginnings of Indian coinage, for the reason 
that nothing really is known on the subject. It is possible that certain 
coins may bo very old, but they cannot be proved to be so, and the 
independent origin of Indian coinage cannot bo demonstrated by showing 
that any given extant piece is older than Alexander. I do not know of 
tBe existence of any Indian coin which may not possibly be later than 
his time. 

The really valid reason for denying the Greek origin of the art of 
of coinage in India is that several classes of early Indian coins do not 
exhibit a single clear trace of Greek influence, whereas they are plainly 
marked by special Indian characteristics. 

The coiuage of India in its most primitive form consisted of small, 
oblong, roughly rectangular plates of silver, without any impression on 
the surface, but struck to a definite standard of weight, namely, 32 ratls , 
or 58| grains. A slight improvement was made when these little plates 
of silver were stamped with rough devices of stars, trees, and so forth. 
These devices wore impressed by means of small punches, not covering 
the face of the coin, and sometimes 'it appears that all the various 
patterns on the surface of a single piece, Were not executed at once, but 
were impressed successively at different times by the aid of several 

* Archaol. Rep., Vol. I, p. 70 ; II, pp. 229, 264, 288. 
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punches. Goins *of this kind, which were struck both in silver and 
copper, are, therefore, known to ludian numismatists as 1 punch- 
marked * coins. Like the blanks, which presumably preceded them, 
they are struck to the Indian standard of 32 ratis. This standard 
cannot, I believe, be in any way connected with the Greek metric 
system. The punch-marked coin£ are destitute of legends, but the 
purely Indian character of their devices and their Indian standard of 
weight render it incredible that they should be the result of Greek 
influence. * 

Other* early Indian coins with a general resemblance to the punch- 
marked pieces were either cast in a mould or struck with a die covering 
the face of the coin, and some few of the oldest of such cast and die- 
struck coins, which follow Indian standards of weight, are inscribed 
with characters of the form current in the days of A6oka. The devices 
of these coins are as indigenous as those of the punch-marked class.* 

It is, I venture to suggest, by no means unlikely that the use of 
legends on coins was suggested by Greek example. The earliest in- 
scribed Indian coins are proved by the characters used in their brief 
legends to belong approximately to the period of Asoka, whose inscrip- 
tions are the earliest examples of the use of the alphabet, afterwards 
known as Devanagari. The history of that alphabet has not yet been 
satisfactorily traced, and the sudden appearance of long and complicated 
records inscribed in its characters during the reign of ASoka is an un- 
explained mystery. The simultaneous first appearance on Indian soil 
of stone architecture and stone sculpture in the same reign is another 
mystery. But, however mysterious be the exact origin of all these* 
sudden innovations, it is tolerably clear that they were in some way the 
result of the foreign, especially the Greek, influences which certainly 
affected the policy both of A3oka and his grandfather. It seems to be a 
plausible conjecture that the introduction of coin legends about the same 
time was another effect of the same potent foreign forces. 

However this may be, the various kinds of early coins, to which 
I have alluded above, bear no other mark whatever of foreign origin. 
It is, therefore, reasonable to conclude that the art of manufacturing 

* For discussion of these early Indian coins see the above quoted essays by 
Mr. Thomas. In Cunningham’s Archaol. Rep., Vol. VI, pp. 213*220, -Mr. Carlleyle 
has attempted a classification of the punch-marked coins, the weights of which are 
discussed by Sir A. Cunningham in ibid., Vol. XIV, p. 16. The classes of early 
coins found at Era$ are discussed and figured in ibid., Vol. X, p. 77, PI. XXIV. 
See also ibid., Vol. II, p. 10; V, p. 154, PI. XXXI, and VI, p. 167. Bnt the numis- 
matic history of India remains to be written. I assume 1*825 grain as the beBt 
established value for the rati, for the reasons stated in Joumnl As. 8oc. of Bengal 
Vol hill, part I, p. 146. 

T 
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such rude coins was invented in India independently of .Greek teaching. 
But this conclusion does not prove that any such coins should be assign- 
ed to a very remote period. It is quite impossible to say when the use 
of blank or punch-marked rectangular pieces of silver or copper of definite 
weight began, and it is difficult to say when it ended. I suspect that in 
out-of-the-way corners of India the old-fashioned punch-marked pieces 
continued to be struck centuries after coins of more regular fabric had 
become familiar in the morq advanced parts of the country, and that 
specimens of the ancient, indigenous coinage long continued in circula- 
tion £ide by side with pieces struck in imitation of foreign models. At 
the present day the people of the districts between Fyzabad and Patna 
obstinately cling to the custom of using the clumsy, mis-shapen lumps 
of copper, known as ‘ dumpy ’ or * Gorakhpur! pice/ and refuse to cir- 
culate the well-executed, and, to European notions, convenient copper 
coinage issued from the British mints. During the past year the 
Government of India has found itself compelled to make an effort to 
suppress by law the currency of the unauthorized * dumpy pice/ The 
mere form, then, of any given punch-marked or other rude uninscribed 
coin is a very imperfect test of its age. 

So far as I can learn, no definite evidence is producible to show 
that any Indian coin now extant is of earlier date than B. C. 300. The 
complete absence of all traces of foreign influence on the Indian coins 
of the most primitive form renders probable the hypothesis that some 
of them were struck before India entered into at all intimate relations 
with the peoples of the West, but that is the most that can at present 
be said in favour of the alleged extreme antiquity of some Indian coins. 
The arguments of Mr. Thomas, so far as they are based on the references to 
coins in the Code of Manu and other early Sanskrit books, cannot be 
regarded as valid, when viewed in the light of modern research into the 
chronology of Sanskrit literature. 

The rare, but now well-known coins of Sophy tes, a prince in the 
Panjdb, who was contemporary with Alexander the Great, are rather 
earlier than any indigenous Indian coins can be proved to be, and are 
altogether Greek in device and legend, though perhaps not in weight- 
standard. They are modelled on the pattern of coins of the Seleucid 
kings of Syria** 

The extensive mintages of the Greeco-Bactrian kings (from B. C. 
246 to circa B. C. 25) were mostly issued in countries beyond the limits 
of India, but long circulated freely in the Panjab, the valley of the 
Ganges, and the ports of the western qoast. 

* Gardner, Catalogue of Coins of Greek and Scythic kings of Bactria and India , 

p.xx. 
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No known coin can be determined to have been issued by the great 
Asoka or any member of his dynasty. The few legends found on coins 
of the period give no clue to the name of the reigning sovereign. A£oka 
must have struck coin to a large extent during his long reign, and, as 
not a single piece bearing his name has been found, the only possible 
conclusion is, that the bulk of bis coinage consisted of the rude, unin- 
scribed pieces above referred to. These coins were struck, as we have 
seen, to the Indian standard, and they circulated side by side with the 
Gresco-Bactrian issues, specimens of whicl) are found in large numbers 
all over Northern India. . 

The general adaptation in India of Greek or Greeco-Roman types 
of coinage was the result of the Indo- Scythian invasions about the be- 
ginning of the Christian era. The indigenous Indian coinage consisted 
of silver and copper. I cannot undertake to say that gold coins were 
absolutely unknown in In&ia before the Indo- Scythian invasions, but, if 
they existed, they were insignificant in quantity, for not a single speci- 
men of them has ever been discovered. The earliest gold coins struck 
in India, which follow the indigenous scale of weights, are the heavy 
coins of Chandra Gupta II of the Gupta dynasty, and these are not 
earlier than A. D. 400. All coins of the Gupta dynasty are die-struck, 
and their outward form, whether they follow the Indian or the Greek 
weight-standard, is ultimately derived from Greek originals.* 

The Indo-Scythian kings introduced a regular gold currency into 
India and struck vast quantities of gold coins, as well as of copper. 
Their gold coins combine various foreign elements, but are essentially 
Roman aurei , equivalent to Greek staters. The Gupta coinage is related 
to the Indo-Scythian, and its devices oxhibit faint traces of Greek 
artistic power as late as A. D. 400. After the break-up of the Gupta 
empire about A. D. 480, the coinage of India became utterly barbarous, 
and lost all marks of Hellenic influence on design, legend, or standard. 

As regards the origin of coinage in India my opinion, in short, is 
that the art of coinage in rude forms arose in India quite independently 
of Greek teaching. Neither the invasion of Alexander the Great, nor 
the example of his Bactrian successors sufficed to induce the princes of 
India to abandon their indigenous style of coinage. One petty chief 
in the Panjab, Sophytes by name, struck coins after the Greek fashion, 
but found no imitators in the interior of India. A3oka and the other 
sovereigns of the Maurya dynasty continued to issue coins of the old 
native pattern, on which they did not even inscribe their names. 

* For information in detail about the Gupta coinage I must refer to my paper 
on the Early or Imperial Gupta Dynasty of Northern India in the Journal of the 
Royal Asiatic Society for 1889, pp. 1-158, with five plates. . 



182 


V. A. Smith — Qrceco- Roman influence 


[NO. 3, 


The general (though not universal) adaptation of Greek numismatic 
forms copied from Romati coins was the work of the Indo- Scythian 
dynasties, whose rule in the Pan jab began a little before the Chris- 
tian era, and spread over all Northorn India during the three follow- 
ing centuries. The introduction of coins of Greek type was synchron- 
ous with tho development of an extensive gold currency, which partly 
replaced, and partly supplemented the existing issues in other metals. 

The Gupta coinage A. D. 350 to 480 is a development of the Indo- 
Scythian. ^ 

Erom the fall of the Gupta empire to the establishment of the 
Muhammadan power all Indian coinages are barbarous and chaotic, and 
completely destitute of artistic merit.* 

The die-cutters of India never attained any high degree of excel- 
lence in their art. Those of Bactria, as distinguished from India, 
produced coins, not, indeed, approaching in fieauty those of Syracuse, 
but possessing characteristics which entitle them to respectful con- 
sideration as works of art. 

Professor Gardner observes ; — “ In the types used by Greek kings 
we find great variety, and they open to us quite a new chapter of Greek 
art, affording fresh proof of tho remarkable originality of the artists of 
the Hellenistic age. 

“In regard to the style we may note two points : (1). The extra* 

ordinary realism of their portraiture. The portraits of Demetrins 
(pi. II, 9), of Antimachus, (V, 1), and of Eucratides, (V, 7), are among 
the most remarkable which have come down to us from antiquity, and 
the effect of them is heightened in each case by the introduction of a 
peculiar and strongly characteristic head-dress, which is rendered with 
scrupulous exactness of detail. 

“(2). The decidedly Praxitelean character of tho full length on 
tho reverses. The figures of Herakles (pi. II, 9 ; III, 3), of Zeus (IY, 
4; VII, 2), of Poseidon, (V, 1), of Apollo (V, 4; IX, 10), are all in 
their attitudes characteristic of the school of Praxiteles. ”f 

Some of the Bactrian coins were struck within the limits of the 
territories now known as India, but most of them were minted beyond 
the border, and the Bactrian coinage, as a whole, is foreign to India. 

* My remarks must be understood as applying only to Northern India in the 
widest sense. The system of ooinage in Southern India has always been quite 
distinot, and I do not profess to have studied its history. The Peninsula was never 
brought into really close political relations with Northern India until tho es- 
tablishment of the British supremacy. Even Aurangzib’s protracted campaigns did 
little to bridge over the gulf between the two regions. 

f Catalogue of Coins of Greek andStythic kings of Bactria and India, p. lviii. 
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I do not propose to discuss its relations with the general course of 
Greek art, and 'refer to its peculiarities only to enquire how far they 
affected the art of coinage in India. 

The realistic portraits executed by the Bactrian artists were be- 
yond the powers of the Indian die-outters. The Indo-Soythian coins, 
except the very latest, are well, executed pieces of metal work, but, 
without exception, almost totally wanting in artistic merit. The effigies 
of the kings are conventional, and the whole design is stiff and formal. 
Some of the Gupta coins display more freedom and originality in design, 
but not a ^ngle example of a recognizable portrait can be found, I believe, 
either in tho Indo- Scythian or Gupta series. 

The influence of the second peculiarity of tho Bactrian coinage 
noted by Professor Gardner can bo discerned in the Gupta series, 
though not, I think, in the Indo-Scythian. The peculiar attitude of the 
standing statues of the school of Praxiteles consists in this that the 
weight of the body is thrown on one leg, the figure being inclined to 
one side, and bont in a graceful curve so that the hip on the other side 
is arched outwards. This peculiarity, which in tho hands of a good 
Greek artist, added grace to the representation of the human form, 
was imitated by tho Graeco- Bactrian mint masters with considerable 
success. It caught the Indian taste, but, in tho hands of clumsy imi- 
tators, was converted into a hideous deformity. An inartistic exaggera- 
tion of the Praxitelean attitude is characteristic of many of tho Gupta 
coins of the fifth century, and of much Indian sculpture from an early 
date until the present day. 

Unhappily the history of Indian art, is, as observed by Mr. Fergus- 
son, a history of decay, and the criticism, passed by Sir A. Cunningham 
on Indian sculpture, applies, mutatis mutandis , to other arts : — 

“It is a fact, which receives fresh proofs every day, that the art 
of sculpture, or certainly of good sculpture, appeared suddenly in India 
at the very time that tho Greeks were masters of the Kabul valley, that 
it retained its. superiority during the Greek and half- Greek rule of the 
Indo- Scythians, and that it deteriorated more and more the further it 
receded from the Greek age, until the degradation culminated in the 
wooden inanities and bestial obscenities of the Brahmanical temples.”* 

The employment of fairly well-executed Greek legends on the coins 
of the Indo-Scythian kings of tho first two centuries of our era proves 
that the epithet ‘half-Groek 9 applied to their rule by Sir A. Cunning- 
ham is not unsuitable. Kanishka and his successors would not have im- 
pressed Greek legends on their coins, unless the Greek language had 
considerable currency among their subjects. I do not, of course, mean 

* Archceol. Rep., Vol. Ill, p. 100. . 
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to suggest that Greek was ever commonly spoken or read in India, but 
it must certainly have been understood by many of the court officials. 
The language in the time of Kanishka and Huvishka probably occupied 
a position similar to that of the English language in India forty or fifty 
years ago, previous to the development of the existing system of public 
instruction. 

The knowledge of Greek seems to have lingered longest in Gujarat. 
Corrupt Greok letters are found on tho silver coins of Skanda Gupta 
struck in that region as lato as (i. D. 450, and they also occur on similar 
coins of his father and grandfather. The letters on these « 3 oins arc 
unmistakeably Greek in form, but meaningless, and are evidently imi- 
tations of legends, which were once significant, executed by men unable 
to read Greok. It is plain, therefore, that even on the western coast, 
where the agency of maritime commerce had for centuries maintained 
an active intercourse with the Hellenistic World, all knowledge of the 
Greek language had died out by A. D. 400. In Northern India such 
knowledge seems to have been lost two centuries earlier. 

It is curious that not a single Greek inscription, other than coin- 
legends, has yet been discovered either in India or in Afghanistan. 

The numismatic facts, to which I have briefly referred, help to 
render credible and intelligible the alleged Greek influence on Indian 
literature, science, and philosophy, to the consideration of which I shall 
now devote a few pages. 

Section VIII. The Origin op the Indian Drama. 

The existence of a considerable ancient dramatic literature in the 
Sanskrit languago was made known to European readers at the close 
of the last century by Sir William Jones’ translation of Sakuntala, a 
charming pastoral play, which is, perhaps, the only Sanskrit work that 
has taken a place among the litorary classics of the world. 

Since Sir William Jones’ time the Sanskrit plays have attracted 
many students and translators, notably Horace Hayman Wilson, whose 
well-known work, Specimens of the Theatre of the Hindus , is still the 
leading authority on the subject. 

The question of the origin and affinities of the ancient Indian 
drama has excited the curiosity of scholars, from the time of its - dis- 
covery until the present day, and various attempts have been made to 
solve the problem. * 

The circumstance that the Sanskrit name for a dramatic composi- 
tion is derived from a root which conveys the idea of dancing naturally 
suggested the theory, which readily found favour, that “ the Indian 
drama arose, after the manner of our modern drama in the Middle Ages, 
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out of religious solemnities and spectacles (so-called ‘mysteries *), and 
also that dancing originally subserved religious purposes.”* 

But this plausible theory has, unfortunately, very little historical 
basis, and a rival theory that the dramatic literature of India is a direct 
descendant of the ‘epic seems not to rest on any more solid foundation^ 

It is not improbable that rude pantomimic representations of the 
incidents of sacred stories, resembling the modern RAmlila, may have 
been as popular in ancient times as they^are now, but even if they wore, 
they could hardly be regarded as the parent of the Indian drama. Such 
exhibitions in their modern form, of which alone anything is known, 
remain unchanged from year to year, and appear quite incapable of 
literary development. Their ancient predecessors, if any existed, can- 
not be credited with any greater power of generating literature. The 
Sanskrit drama includes pastorals, elaborate comedies of real life, com- 
plex pictures of political intrigue, and other varieties of highly artificial 
composition. The gap between such compositions and a clumsy ‘ mys- 
tery* like the RAmlHA is vast*and unbridged, and the interval between 
them and displays of sacred dancing or formal recitations of epic episodes 
is equally wide. 

The Indian drama, as Profossor Weber remarks, “ meets us in an 
already finished form, and with its best productions.” Whence came 
this finished form ; was the ripe fruit not preceded by seed or flower ? 

It is impossible to believe that the “ finished form ” sprang, Minerva 
like, from the head of KAlidasa. The dramatic literature of India, like 
all other ripe productions of art in all countries and ages, must be 
either the result of an independent, and therefore slow, process of 
evolution worked out on native soil, or be the more sudden effect of the 
fertilization of an indigenous germ by a potent foreign influence. 

The latter solution of the problem, is, I have no doubt, the true 
one. It is not easy to disentangle the life history of the indigenous 
germ, concerning the true affinities of which opinions may well differ, f 

* Weber, History of Indian Literature. (Triibner), p. 197. This theory is well 
expressed in the brilliant article on Sanskrit Poetry and the Hinda Drama by Dean 
Milman, which appeared in the Quarterly Review for 1831. Dean Milman considered 
that the Indian plays more closely resembled the Spanish than those of any other 
European country. 

f Brockhaus, who denies all Greek influence on the Indian drama, maintains 
the epio theory. I have not seen his writings. 

% Windisch himself (p. 6) admits that the Epics contain a dramatic element, 
and that the Indian drama was indebted to some extent, as the Greek also was, to 
the epos for help. He is of opinion fp. 8) that dramatic representations, based on 
epio stories, existed in India before foreign influences were felt, suoh representations 
being simply due to the natural desire to see, as well as hear, the stories. This 
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but the vivifying foreign influence can be isolated, and subjected to 
microscopic investigation. * 

That foreign influence which gave India her noble dramatic litera- 
ture is the same which bestowed upon her tire arts of the painter, 
sculptor, and engraver — the undying spirit of Hellas. India received 
this, her spiritual guest, but for a little* while and grudgingly. When he 
took wing and fled to more congenial dwelling places the arts soon 
followed in his train. ^ 

Professor Weber was the first to suggest that the representation 
of Greek dramas at the courts of the Hellenistic kings in Brfctria, the 
Panjab, and Gujarat awakened the Hindu faculty of imitation, and thus 
led to the birth of the Indian drama ; but the suggestion was qualified, 
and almost negatived, by the remarks appended to it that the hypo- 
thesis does not admit of direct verification, qnd that no internal con- 
nection between the Greek and Indian dramatic literature can be 
proved. 

The Danish scholar, E. Brandos, accepted the hypothesis thus 
doubtingly propounded, and, rejecting the limitations imposed by its 
author, boldly undertook to prove the reality of an internal connection 
between the ancient Indian plays and the New Attic Comedy, as chiefly 
preserved in the Roman adaptations by Plautus and Terence. I have 
not seen Dr. Brandes* treatise, nor coujld I read it if I had, but, fortu-* 
nately for that large class of persons who are ignorant of Danish, sub- 
stantially the same thesis has been ably argued by Dr. Windisch in a 
language more generally intelligible.* 

It would be impossible to do full justice to Dr. WindisclTs argu- 
ment otherwise than by a complete translation of his essay. I shall mere- 
ly attempt to indicate in general terms the nature of some of the leading 
proofs on which he relies in support of the proposition that the Sanskrit 
drama is of Graeco- Roman parentage. 

The general probabilities in favour of the theory that the Indian 
plays are derivatives of the New Attic Comedy of the school of Menander 
rest chiefly on the evidence which proves an active and long-continued 
intercourse between the east and west. Some of this evidence has 
already been considered ( ante , p. 157). A special agency for the diffu- 
sion of knowledge of the forms of Greek drama among Oriental popu- 

opinion seems to be pure conjecture, and is no£ shared by my learned friend Pro- 
fessor Atkinson. Windisch also holds (p. 10) that epic recitation, and not a lyrical 
performance associated with music and danoing, was the germ of the Indian drama. 

* Der Griechische Einfluss im Indischen Drama . Von Ernst Windisch. Aua 
den Abhandlungen des Berliner Orientalisten-Oongresses. 8vo, pp. 106. Berlin, 
A. Asher and Go , Weidmannsche Bnohhandlnng, 1882. 
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lations .was furpished by the travelling companies of players, who are 
known to have traversed the Hellenistic kingdoms ; and the poets, as 
well as the players, wore not averse to travelling. Menander and 
Philemon were both invited to the court of Ptolemy Soter. 

Greek ideas entered India chiefly by two routes, one overland 
through Palmyra and Bactria, the* other maritime through Alexandria 
and the ports of the western coast, especially Barygaza, the modern 
Bharoch. We know from the anonymous Periplus of the Erythraean 
Sea, which was written between A. D. 80 and 89,* that a very active 
commerce “was then carried on between Barygaza and the inland* city 
Oz4ne (the modern Ujjain in Sindia’s territory), where A^oka had once 
been Viceroy, and which, in the time of the author of the Periplus, was 
the great dep6t of the foreign trade. 

The scene of the 4 Toy t -Cart,* the most ancient Indian drama extant, 
is laid at Ujjain, and several considerations lead Dr. Windisch to con- 
clude that the Indian drama was first developed at that city, as a 
direct consequence of intercourse with Alexandria. The few known 
facts in the history of the Bactrian king Menander, who flourished about 
B. C. 110,f indicate that the overland communication between India 
and the West must have been briskly maintained in his time. The 
importance of Palmyra as a commercial dep6t ( ante , p. 157) was of 
later date. Before the Christian era the Western communications of 
India were with the Hellenized kingdoms of Asia and Egypt. In the 
first century after the Christian era they were extended to Rome and 
the Roman provinces. It is, in my opinion,* not at all unlikely that 
the New Attic Comedy was known to learned men in India through 
the Latin adaptations of Plautus and Terence as well as in the original 
Greek. • 

Whether it be admitted or not that the Indian drama is of foreign 
origin, no one, I suppose, will venture to deny that ample opportunities 
existed during several centuries for the importation of all sorts of Greek 
ideas, dramatic or other. 

In the opinion of Dr. Windisch the cumulative effect of the evidence 
of resemblance in particular points between the Indian and Grceco- 
Roman dramas is so great that “ we must recognize either a wonderful 
case of pre-established harmony, or the existence of Greek influence on 
tEo Indian drama.” The dilemma appears to me to be expressed with 
perfect accuracy, and I am fully convinced of the reality of the Greek 

# The proof is given in the Introduction to McCrindle’s translation, 
f This is the date adopted by Professor Gardner in his Catalogue, of Coins of 
the Greek and Scythio kings of Bactria and India. 

Z 
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influence on the Sanskrit drama, and further, that without that influence 
the dramatio literature of India would never have come into existence. 

The formal structure of the Sanskrit dramas closely resembles that 
with which we are familiar in Plautus aud Terence. Like the Grfidoo- 
Roman, the Indian plays are divided into acts and scenes, and each 
piece is preceded by a prologue. The mere fact of the existence of the 
prologue in the Indian, as in the European plays, is in itself surprising, 
and can hardly be regarded *as a merely casual coincidence. The im- 
probability that it is such becomes much greater when we observe that 
in ' bath cases the prologue is devoted to the same purposes, the an- 
nouncement of the names of the poet and the play, the gaining favour 
of the spectators, and the preparation of their minds for the piece 
itself. 

Again, it cannot well be the result of accident that the love-story 
of the Indian drama is in plot, development, and denouement essentially 
of the same kind as that of Graeco-Roman comedy. The plot of the 
4 Toy-cart,’ the most ancient Indian play extant, may be accurately 
described in the words applied by Rost to the Curculio of Plautus : — 
44 The subject of this comedy is very simple, and depends, as usual, on 
a secret intrigue, the lover’s want of money, and the supplanting of a 
rival.” 

The fair Perditas of Plautus and Terence, who eventually prove to 
be high-born daughters of Athenian citizens, find their parallel in the 
maid-servants of the Indian plays (Mdlavikdgnimitra and RatnavaU ), who 
turn out to bo princesses in disguise ; and the dray raipur/Ao?, or recog- 
nition of the disguised young lady, which is a critical incident in nearly 
evei’y Graeco-Roman play, is repeated, merely with variations of detail, 
in the Indian adaptations. 

Other stock characters of the Terentian comody have also been 
imported into the Sanskrit drama. 

The parasitus edax 9 the miles gloriosus , and the servus currene y so 
familar to all readers of the Graeco- Roman comedies, are reproduced 
respectively as the vita 9 sakdra , and vidushaka of the earliest Indian 
drama. The external origin of these strongly marked characters, is 
clearly indicated by the facts that the three personages are found to- 
gether only in the 4 Toy-cart,’ the oldest drama, which was composed 
while India was still in communication with the Hellenistic world, add 
that all three were discarded by Bhavabhuti, who lived about A. D. 700, 
when Greek influence had ceased to directly affect India. Dr. Win- 
disch’s detailed analysis of these characters is very interesting, but is too 
long for reproduction. 

One striking argument, however, must not be omitted. The Sans- 
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krit author Bharata, who wrpte a technical treatise (ndtyaidstra) on 
dramatio art, lays down the rule that the players should be fivo in num- 
ber, namely, the sutradhdra , liis assistant, the pdripdrswaka, the vi(a, 
Sahara , and vidushaha . This enumeration, Dr. Windisch points out, is 
equivalent to a list of the regular male personnel of a Graeco-Roman play, 
but does not apply to any extant Indian play, except in so far that all 
the five personages named appear in the ‘ Toy-cart,* in which alone the 
Sahara is found. The vita is mot with in ^ only one other piece ( Ndgd - 
nanda). It is therefore difficult to understand why Bharata should 
have laid clown this rule, unless pieces were extant in his time vjhich 
conformed to it, and these pieces must have resembled the Greek models 
at least as closely as the ‘ Toy-cart ’ does. 

Tho repulsive character of tho lena , or /waorpoTros, the go-between 
and corrupter of maiden virtue, is faithfully reproduced in tho character 
of tho mother of Yasantasona in tho * Toy-cart/ and the elevation of 
Vasantasena herself to a respectable position by tho force of unselfish 
love may be compared with tho story of Silonium in the Cistellaria of 
Plautus. The very name of the * Toy-cart ’ ( mrichchhahatihd ) recalls 
tho names of Pladtine plays such as Aulularia and Cistellaria. 

The essay by Dr. Windisch, from which I have quoted, does not 
oxhaust all the arguments which might be adduced in support of his 
thesis, and the partial analysis of his reasoning given above is far from 
presenting the case, as stated by him, in its full force. Yet, oven what 
has been advanced in the foregoing pages should, I venture to think, 
suffice to shake tho faith of those who believe in the indigenous origin 
of tho Sanskrit drama, and to prove that strong reasons exist for hold- 
ing the opinion that India is indebted for tho existence of tho most 
generally attractive department in the vast circle of her literature to 
contact with the artistic Hellenic mind. 

It is, perhaps, necessary to observe that no one contends that any 
extant Indian play is a translation or free adaptation of a given Greek 
pieco. That certainly is not tho case. The best Indian plays are the 
work of nativo gonius of high order, employing native materials in its 
own way, and for its own ends, but first sot in motion by a powerful 
impulse received from abroad. The caso of the drama is analogous to 
that of tho Amaravati sculptures. I agree with Mr. Forgusson in think- 
ing that those sculp turos would never have come into existence, if the 
latent powers of Indian artists had not been aroused and stimulated by 
the example and teaching of Greek, or at least of Hellenistic, sculptors, 
but no one would maintain that tho carvings now on tho staircase of the 
British Museum should be classed among tho romains of Greek art. 
They are thoroughly Indian in subject and style, .and skilled criticism 
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is needed to discora the hidden foreign element. Sot it is with the 
drama. The plays are Indian, but the idea of composing such plays is 
Greek. 

The case of the sculptures of the Gandhara or Pesh&war school, 
which I have discussed at such length, is on the contrary, analogous 
rather to an Indian free translation or adaptation of a Greek play. 
Those sculptures are close imitations of the contemporary, especially 
the Christian, art of the Romai^ empire in the third and fourth centuries, 
and this fact lies on the surface, visible to any commonly attentive 
observer. The Roman or Christian subjects have been madfe to serve 
Buddhist purposes, but have been transferred bodily to India with 
little change, save that of name. 

Section IX. Graeco-Roman influence on the Religion, Mythology, 
Science, and Philosophy of India. Conclusion. 

A smile will, I fear, pass over tho gentle reader’s countenance 
when he compares the promise of the title with the performance of the 
few pages of this section of my essay. A discussion, in any degree 
adequate, of tho topics mentioned in the hoading would require the 
ample room of an octavo to itself, the writer of which should be equipped 
with a store of varied knowledge to the possession of which I can make 
no pretension. So far as I am aware, no one has yet attempted such a 
survey of the religion, mythology, science, and philosophy of India as 
would give a general view of the boundaries which divide the indi- 
genous components from tho foreign. A slight, rough sketch of a survey 
of the kind will be found in Weber’s History of Indian Literature, but 
a map drawn in more distinct colours is much wanted. I cannot 
attempt to draw it. The preceding pages will, perhaps, have succeeded 
in convincing at least some readers that the best elements in the plastic, 
pictorial, numismatic, and dramatic arts of ancient India are of foreign, 
chiefly Graeco- Roman, origin. In these concluding pages ^ I merely wish 
to point out that tho foreign influence was not confined to those fields, 
where I have traced its workings in some detail, but extended also to 
other regions of thought. I am not prepared to follow in detail its opera- 
tions within those regions, nor to catalogue the instances where its 
presence may be discerned, and can only offer some unsystematic ob- 
servations. 

The Indo- Scythian coin series affords obvious and conclusive evi- 
dence that about tbe beginning of the Christian era the religions of India 
and thoso of the neighbouring countries to the west were acting and 
rc-acting upon each other. 

The worship of S'iva was certainly then established among 
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other cults, in Iydia, and the figure of the god, armed with his trident, 
and standing beside his sacred bull, is, perhaps, the commonest mytho- 
logical device of the Indo- Scythian coins. But he is not exactly 
the Siva of the mediaeval Puranas, a Hinduized aboriginal demon. 
Sometimes he is hardly to bo distinguished from the Greek Poseidon, 
and the Greek writers on India themselves perceived that he was akin 
to Dionysus. Dr. Windisch shows that all the Sanskrit plays are 
associated with the worship either of* Siva or his consort Gauri, and 
that they were generally performed, like the Greek dramas, at the 
spring festival. It seems probable that tho Hellenistic settlers in Jndia 
transferred to S'iva some of the honour due to Dionysus, and the idea 
of the Indian deity must have beon influenced by the Greek conception 
of those gods in tho Olympic pantheon who most nearly resembled him. 

Some rare coins of the great Indo- Scythian emperor, Kanishka, 
bear the name of Buddha, BOV AO in Greek characters, and afford us 
the earliest known examples of tho conventional effigy of the teacher. 

Other Indo-Scytliian coins, again, present figures of the personified 
Sun and Moon, as Greek deities, with their Greek names Helios and 
Selene, while many others represent a pantheon of Iranian deities, bear- 
ing such strange names as Oksho (Okro), Ardethro, and so forth, the 
meaning of which is only now beginning to be understood. I cannot 
here pursue this topic further, and only allude to it for the purpose of 
indicating that both a little before, and a little after, tho Christian era 
Hellenic and Asiatic forms of religion wore interacting, and that both 
Buddhism and Hinduism must have been modified by tho contact with 
other modes of religious belief. 

Even so lato as A. D. 400 the devices of tho Gupta coins show 
that tho conceptions of Hindu divinities were partly based on Grceco- 
Roman ideas. Lakshmi, tho goddess of plenty and good fortune, is 
invested with attributes plainly borrowed from the rvxq, Abundantia, 
and other personifications of abstract ideas current in tho west. The 
conception of’ Lakshmi, the consort of Vishnu, glides imperceptibly into 
that of Parvati, Durga, or Gauri, tho consort of £>iva, and is related to 
some of the forms both of Venus and Cybele.* 

The apparent resemblances botween the P uranic legend of Krishna 
and the Gospel accounts of Christ are well known, and have formed 
the subject of much discussion. I am inclined to believe that the 
Krishna myth is really indebted'to the Gospels for some of its incidents* 

# For the Indo-Soythian coins see Gardner’s Catalogue, and articles by Stein, 
Cunningham, West, and Eapson in tho Babylonian and Oriental Record for 1888 and 
1889, and Indian Antiquary for April 1888. For tho Gupta coinage see Journal 
B, As. Soc. for 1889, p. 25, etc. 
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In the early centuries of the Christian era the religion of Christ in one 
or other of its forms extended over many parts of Asia where it is now 
extinct, and it must have modified the ideas and beliefs of the peoples 
among whom it flourished. The Gnostic variety or corruption of Chris- 
tianity was especially popular in the East, and strong reasons exist 
for believing in Gnostic influence on tho Vedantist philosophy of India. 
The Bhagavad-Gita certainly seems to have much in common with the 
Gospels.* , 

Tho extraordinarily close 'resemblance between many of the sculp- 
tures.^ the Gandhara or Peshawar school, and the monuments of early 
Christian art at Rome, which was first observed by Mr. Fergusson, has 
been discussed at some length in an earlier section of this paper ( ante, 
p. 164). The resemblance is certainly real, and, however it may be 
explained, proves with equal certainty that the Christian and the Bud- 
dhist artists had many ideas in common. The Buddhism of Gandhara 
beyond doubt borrowed Christian forms of artistic expression ; it would 
bo strange if the Buddhist teachers did not assimilato, along with the 
forms, some Christian doctrine. But any attempt to follow this specu- 
lation further would carry me beyond my depth. 

The Gandhara adaptation of Leochares* group representing tho Rape 
of Ganymede (ante, p. 133) shows clearly how easy it was for the 
ancient Indians to adopt a Greek myth, and convort it to tho use of 
their own religions. 

Weber maintains that a substratum of Homeric legend underlies 
the Ramayana, and giveB good reasons for his opinion. The mere fact 
that such a suggestion can be supported by plausiblo arguments indi- 
cates that the student of comparative mythology must be careful not 
to assume tho Indian origin of ovory myth which may have on the sur- 
face a purely Indian appearance. 

I have shown above (ante, p. 133) that the Asuras of Puranic mytho- 
logy are probably Hinduized adaptations of the Greek giants, who 
warred with the gods. 

Tho remarkable fact that no images of Buddha are found among 
sculptures at Bharhut (B. C. 150), and Sanchi (A. D. 80), while they 
are numerous at Amaravati (A. D. 180) ,t suggested to Mr. Fergusson 

* Seo the translation of Dr. Lorimer’s * Appendix to the Bhagavad-Gft& * in 
Indian Antiquary, Yol. 11, p. 283. That author qnoteB St. Chrysostom, who died 
A. D. 407, to prove that a translation of the New Testament into somo Indian 
language existed in his time. 

f, This is the approximate date of the outer rail. The inner rail is later, and 
somo Boulptures date from before the Christian era. The remains at Amaravati illus- 
trate the period from about B. C. 100 to A. D. 250 (Burgess, Buddhist stupas of 
Amardvaii and Jaggayapefd, p. 112). 
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the bold speculation that the multiform idolatry of modern India is due 
to contact with the image-worshipping Greeks. Mr. Fergusson thus 
expresses this daring hypothesis in his latest work : — 

" I suspect that when the matter comes to be oarefully investigated, 
it will be found that the Indians borrowed from the Greeks some things 
far more important than stone architecture or chronological eras. It 
is nearly certain that the Indians were not idolators before they first 
came in contact with the Western nations a The Vedas make no mention 
of images, nor, so far as I can learn, [do] any of the ancient scriptures 
of the Hindus. * . 

“ Buddhism is absolutely free from any taint of idolatry till after 
the Christian era. So far as we can at present see, it was in the 
Buddhist monasteries of the GAndhdra country, where the influence of 
Graeco-Bactrian art is so manifestly displayed, that the disease broke 
out, which was afterwards so completely to transform and pervade the 
outward forms, at least, of all the ancient religions throughout India.”* 

The propositions thus stated with Mr. Fergusson’s customary direct- 
ness cannot be implicitly accepted, although they embody a considerable 
amount of truth. It is not safe to affirm that Buddhism before the 
Christian era was absolutely free from idolatry, for the Taxilan Buddhist 
temples, adorned with plaster images, were probably erected at the close 
of the first century B. C. and we do not know, though we may reason- 
ably suspect, that the images are of later date. Statues found at 
Mathura, and certain coins of Kanishka (circa A. D. 78 to 110) prove 
conclusively that images of the teaching Buddha in his conventional 
attitudos, both seated and standing, were well known at the close of the 
first century A. D.f It is rash to affirm that they wore unknown a 
hundred years earlier. A colossal statue of the standing Buddha dis- 
covered by Sir A. Cunningham at SrAvasti (Sahet-MAhet) in 'Oudh 
seems to be slightly older than* the Mathura images.}: 

It is, however, quite true that in BihAr, Central and Western India, 
no image of Buddha earlier than the Christian era, or perhaps than 
A. D. 150, is known, and Mr. Fergusson appears to have been right in 
holding that the worship of images of the founder of Buddhism was 
introduced from the North West ; and it is probable that the develop- 
ment of sculpture, which was undoubtedly stimulated by Hellenic 
influence, gave encouragement to idolatrous practices. 

Among all the departments of Sanskrit literature the elaborate 

* Archoeology in India (London, Triibner and Co., 1884), 

t Cunningham, Archaol . Reports, Vol. V, p. vii ; and Gardner's Catalogue, 
pp 130,175. 

% Cunningham. Archceol , Rep., ut <mpra, and Vol. I, p. 339. 
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system of Hindu logic, and the marvellous, almost miraculous, structure 
of grammar erected by P&fltini and his successors have the greatest 
appearance of absolute originality. Yet some competent scholars are 
disposed to seek a western origin even for these. The true position of 
the Sanskrit logicians and grammarians in relation to the teachers of 
other countries cannot be satisfactorily determined until the main out- 
lines of the chronology of Sanskrit literature are settled definitely within 
narrow limits of possible error. f The radius of error is gradually being 
reduced, but a long time must elapse before it is brought within an 
approximation of zero. 

In one branch of Indian science the operation of direct and potent 
Greek influence, however it may once have been doubted, has been fully 
i lemons trated, and is now admitted by all writers competent to form an 
opinion on the subject. Indian astoonomy, in its exactor form, as 
taught in the Sanskrit text-books is essentially the astronomy of the 
Alexandrian schools, and its technical nomenclature is to a large extent 
Greek in a slight disguise. An earlier, inexact astronomy, probably of 
Babylonian origin, had been known in India long before the works of 
Alexandrian professors reached her shores, but all Indian astronomy 
with any claim to scientific precision is Greek. This scientific astronomy 
was taught by Aryabhata in A. D. 500, and by Varaha Miliira about 
half a century later, but it was probably known to some persons in 
India at a considerable earlier date,* 

It is obvious that highly abstruse and technical works like the 
treatises of the Alexandrian astronomers could not have been mastered 
by the Indian astronomers except by textual study at a time when the 
Greek language was still intelligible to learned men in India. The 
extensive importation of Greek technical terms into the vocabulary of 
HindA astronomy shows that the Greek works themselves mnst have 
been read in India, and also proves that the ideas expressed by those 
terms were unfamiliar to the native scholars. If the ideas had been 
familiar, Sanskrit words to express them would have existed, and, if 
such words had existed, they would have beon used, and the foreign 
terms would not have been imported. The necessity under which the 
Hindu astronomers lay of borrowing Greek scientific terms by the score 

* Pandit Shankar Balkrishna Dikshit observes that there are two distinct and 
separate astronomical works, eaoh bearing the name of Aryabhata as its author. 
The first (to which reference is made in the text), known as A'ryabhaftyd , or Ary a 
Siddhdnta> bears the date S'aka-sarpvat 421 expired, = A. D. 499-500. It has been 
published by Dr. Kern. The second work, known as the Laghu-Arya-Siddhdnta, 
was composed at some time between A. D. 628 and 1150, and appears never to have 
been printed. These two distinct works are said to have been sometimes confound- 
ed by European writers. * ( Indian Antiquary , Yol. XVII (Nov. 1888), p. 312). 
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is very strong .evidence that their native astronomy was, from the 
purely scientific point of view, extremely imperfect. 

The knowledge of actual Greek books displayed by the Indian 
astronomers also shows that there is no improbability in supposing that 
a limited class of readers in India had studied the texts of Greek plays. 
Dr. Windisch is content to belieVe that the Greek elements in the 
Sanskrit drama, the existence of which he demonstrates, were assimi- 
lated by the Indian authors through the agency of performances of 
Greek plays on the stage. It is not necessary, he says, to assume that the 
texts werfc known in India. It seems to me impossible that the resem- 
blances between the Greek and Indian dramas should have been brought 
about in this casual way. It would be nearly as easy to believe that 
Aryabhata learned the signs of the zodiac and the term ‘ diameter * from 
chatting with ship-captains on the quays of Barygaza. I can see no 
reason whatever to feel sceptical about the reality of the diffusion to a 
limited extent of Greek books in Greek among the learned classes of 
India during the early centuries of our era. 

The coins and the manuals of astronomy are incontrovertible evi- 
dence that some people there could read Greek, and why it should bo 
supposed incredible that Kalidasa could read the plays of Menander 
I cannot imagine. 

We are not bound to accept as litoral statements of fact the 
rhetorically expressed assertions of Plutarch and Dio Chrysostom that 
the Indians sang the poems of Homer, and that the children of the 
Gedrosians recited the tragedies of Euripides and Sophocles, and may 
yet feel full assurance that Indian scholars who studied and assimilated 
Alexandrian manuals of astronomy cannot have been altogether un- 
acquainted with the classic literature of Greece. 

I have now reached the bounds to which a general survey of the 
action of Hellenic influence on ancient India can be conveniently ex- 
tended at’ present. The adequate discussion of the Gandhara sculptures 
alone would fill a goodly volume. The imperfect account of them given 
above is only intended to stimulate curiosity, and to indicate the direc- 
tions in which more exhaustive investigation will reward the studeut. 

I do not desire to exaggerate the intrinsic merit of these sculptures, 
though I feel assured that it is amply sufficient to justify their critical 
study, and that, even if it were much less than it is, the historical 
interest attaching to the productions of a school which links together 
Hellenic and Indian art gives *tliem a right to claim the attention both 
of Orientalists and of classical scholars. 

The discovery of the linguistic and literary treasures of Sanskrit 
so charmed the imagination of the earlier Orientalists that they lent 

A 
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a ready car to the extravagant tales of the pandits, and were willing 
to attribute the most venerable antiquity and almost absolute origi- 
nality to the strange civilization and vast literature suddenly brought 
within their ken. 

Modern historical and literary criticism has been steadily engaged 
in the task of exposing the falsity of Brahrnanical tradition or pseudo- 
tradition, the “ lying gabble of Brahmans,” as it has been well called, 
and of moving up, so to speak, all dates in the early history of India. 
Panini, the grammarian, Manu, the lawgiver, Kalidasa, the poet and 
dramatist, &nd many other names famed in Indian story, ha\fe already 
been moved up from remote prehistoric, or pre-Christian, times to post- 
Alexandrian, or post-Christian, dates.* 

This process still continues, and simultaneously with the demonstra- 
tion of the comparatively modern dato of all Sanskrit, other than Vedic, 
literature, the conviction has forced itself upon scholars that the civiliza- 
tion of ancient India was not so indigenous and self-contained as, at 
first sight, it seemed to be. 

India may, apparently, claim with justice to have given birth inde- 
pendently to the mechanical process of coinage, but her weakly numis- 
matic child never attained maturity, and was soon compelled to make 
way for a stranger of more vigorous growth. The other products of 
civilization claimed from time to time as independent Indian discoveries 
are now either proved to be foreign importations, or shown to be, at the 
best, of doubtful parentage. 

I do not know any historical problem more startling at first sight 
than that propounded by the sudden and simultaneous first appearance 
in India during the third century B. C. of long documents in two 
diverse highly developed alphabets, of stone architecture, stone sculpture, 
chronological eras, inscribed coins, and a missionary state religion. 

The problom has not yet been completely solved, and perhaps never 
can be, but it is certain that the phenomena referred to were largoly due 
to a rapid development of intercourse between India and Western 
nations in the time of the Mauryan dynasty of Chandra Gupta and 
ASoka (B. C. 315 to 222). A further development, or renowal, of that 
intercourse in the first century before, and the four centuries following, 
the Christian era, conducted through Bactrian, Alexandrian, and Pal- 
myrene channels, produced new schools of architectural, plastic, and 
pictorial art, introduced novel types and standards of coinage, taught 
science in its exacter forms, and gave birth to a dramatic literature of 
great variety and merit, 

# For a convenient summary of much of the recent discussion on the chronology 
of Indian Literature, see Max Muller’s “ India, What can it Teach Us 
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The same occidental influences left enduring marks on the religion 
and mythology of India, modified her epic poetry, and in the opinion of 
some competent judges, affected even the grammar, logic, and philo- 
sophy which are the most characteristic and original products of Indian 
thought. 

The investigation of the relations between the early civilization of 
India and that of Western nations is still very incomplete, but it has 
proceeded sufficiently far to warrant the belief that further research will 
magnify rather than diminish the debt due by India to Assyria, Baby- 
lonia, Persia, Greece, and Rome. 


% Addendum. 

When compiling the Bibliographical List (ante, - page 113) I 
omitted to notice the following papers : — 

(1.) Indo-Greeian Sculptures from the N.-W. Frontier, by Major 
J. Abbott (with a Plato). Proc. As. Soc . of Bengal for 1854, page 394. 

This communication briefly notices a large box of sculptures pre- 
sented to the Society which were dug from the site of a temple on 
the left bank of the Indus, called Kala, close below Gliazi Huzara. 
The winged female is from another old site at present called Shah ke 
Tere in Quatur. They are very inferior in grace and execution to 

those from Trans-Indus Those at Kala seem to have belonged 

to a Buddhist temple of small size, but very richly and eleborately 
sculptured, the material being black clay-slato.” The plate represents 
a head from Rawalpindi, 

(2.) Note on a small Indo-Greok Sculpture, by the same, ibid, for 
1858, page 261. The figuro described and presented to the Society is 
one of the Atlantean class, purchased from a native, who had found 
it in an old fort of the Yusufzai the foot of the mountains. . 

(3.) Account of some of the Sculptures in the Peshawar Museum, 
by Rev. W. Loewenthal, ibid, for 1861, page 411. 

The account given is, unfortunately, extremely meagre. It men- 
tions Buddhas almost innumerable, kings of various sizes, a lady sitting 
on a lion, playing the lute, reliefs, and elaborate figures of warriors in 
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Catalogue of the Central Asia tie Coins , collected by Captain A. F. T)e 
Ltessoe , in the Indian Museum , Calcutta. — By Dr. A. F. Rudolf 
IIoernle. 

(With two plates.) 

Tho coins which arc described in the subjoined catalogue were 
collected by Captain A. F. de La\ssoo on the northern frontier of Afghan- 
istan, in the years 1884 to 1886, during the time of the Afghan Boundary 
Commission, on which ho was employed as Assistant Political Officer. 

The coins wore, under the orders of tho Government of India, 
made over by him to Mr. Clias. J. Rodgers of the Archaeological 
Survey, for a preliminary examination and report. Thoy were after- 
wards presented by the Government of India to the Indian Museum, 
with a request that duplicates, when available, should be given to the 
Museum in Lahore and to tho British Museum in London. 

At tho request of the Trustees of the Indian Museum, the coins 
were carefully examined by me and catalogued. Mr. Rodgers’ prelimi- 
nary list proved of great advantage in this work, and most of his 
readings and many of his remarks are embodied in the following pages. 

A large number of duplicates were presented to the Lahoro Mu- 
seum, and a somewhat smaller number to tho British Museum. The 
numbers from which presentations could be made, are indicated by the 
marks f and J. 
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The collection will be found to be one of considerable interest. A 
large number of coins, especially of ’Alau-d-din Khwarizmi are either 
entirely new or, at least, have hitherto not been published. The most 
representative ones of these have been figured in the accompanying 
plates. 


Abbreviations. 

Ar. Ant. = Dr. Wilson’s Ariana Antiqua ; B. M. C. = British 
Museum Catalague ; Chron. = E. Thomas’ Chronicles of the Pathan 
kings of Delhi ; Ind. Ant. = Prinsep’s Indian Antiquities (ed. Thomas) ; 
Int. Hum. Or. = International Numismata Orientalia; J. A. S. B. = 
Journal of the Asiatic Society of Bengal ; J. R. A. S. = Journal of the 
Rqyal Asiatic Society of England ; Num. [Chron. = the Numismatic 
Chronicle and Journal of the Numismatic Society of England ; Num. 
Or. = Marsden’s Numismata Orientalia ; Or. = Oriental ; Sass. = E. 
Thomas’ Sassanians in Persia. 


Explanation. 

* prefixed, signifies that the coin is not noted in the existing British 
Museum Catalogue ; f signifies that specimens of the coin have 
been sent to the British Museum ; J signifies that specimens have 
been sent to the Lahore Museum ; g signifies that the coin is in 
good condition, /, t, i, that it is in fair, tolerable or indifferent con- 
dition respectively. 
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Captain Be Lcessoe’s Central Asiatic Coins. 
Catalogue. 
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42,60 

ROMAN. 

Antoninus Pius. Obv., head of em- 
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1 
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28,13 

peror; . ...NINUS AU Rev., draped 

female seated on ground, to left. ( i ) 

Constantius II. Obv., head of emperor: 

3 
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1 



• 

47,29 

CONSTANTIUS AUG. Rev., standard 
between two armed soldiers : GLORIA 
EXERCITUS; in exergue SMANZ. (0 

GREEK. 

Alexander. Drachm. Obv., head of 

4 
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1 



55,83 

king. Rev., seated Zeus with eagle. ( i ) 
Antiochus. Drachm. Obv., head of 

5 

! i 


1 



60,92 

king to right. Rev., Heracles seated ; to left 
[A]NTIOXO[Y], to right [BA]3ILE[03]. 

A barbarous copy or forgery with a hole 
for suspension. (£) 

BACTRIAN. 

Eukratides. Drachm. Obv., head of 
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i 
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133,92 

king; border of dots. Rev., Dioscuri mount- 
ed; legend BA31AED3 EYKPATIAOY. 
Type like B. M. C., vol. V, 6. Rare. 

This specimen is probably a forgery ; the 
legend is smudged and “ basileos ” is double- 
struck. None in B. M. G. of 1886, but a 
specimen lately obtained from Gen. Sir A. 
Cunningham. 

Soter Megas. Obv., bust of king. Rev., 
horseman. Type like Ar. Ant., pi. IX, 12 
(with no fillet to lance, and legend BA31AEY 
for pacri\€v$.) (f) 

9 INDO-SCYTHIAN. 

Kanishka Rev., OKPO. Type like Ar. 
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263,77 







Ant., pi. XII, 17. (t) 
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225,55 

' 1ND0-SCYTHIAN — Contd. 

Oerki (Oder). Obv., elepiiant-rider. 
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1 
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168,05 

Rev., MIIOPO (?) Type like B. M. C., No. 
153 (p. 155). (0 

Do. A crude variety of No. 8. Type 

10 
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53,69 

like Ar. Ant., pi. Xll 1, 20. (<) 

PARTHIAN. 

Mithridates I (Arraces YI). Type a 

11 
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56,94 

in Int. Num. Or., vol. I, pi. 1,26 (Gardner). 
(0 

t Sinatroces (Arsaces X). Typo as 
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54,99 

in Int. Num. Or., vol. I, pi. Ill, 2. ( g ) 

Orodes I (Arsaces XII). Obv. with- 
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59,22 

out crescent, as in Int. Num. Or., vol. I, 
pi. 111,20. (/) 

I DO- Obv. with crescent, as in Int. 

14 
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59,87 

Num. Or., vol. I, pi. Ill, 23. (/) 

Do. Obv. with star and crescent, as in 
Int. Num. Or., vol. I, pi. Ill, 26. (/) 

t Phraates IV (Arsaces XIII). Obv. 

15 
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58,10 

16 
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60,86 

with eagle only, as in Int. Num. Or., vol. I, 
pi. IV, 6. One has a loop attached to the 
middle of tho obv., to turn the coin into a 
button, and weighs 59, 85 grains. ( t ) 

Do. Obv. with eagle, crescent and star, 
as in Int. Num. Or., vol. I, pl. IV, 12. ( t ) 

J Do* Obv. with Nike, crescent and 
star,’ as in Int. Num. Or., vol. I, pl. IV, 11. 
Apparently a mixture of silver and copper. 
One is perforated for wearing, and weighs 
57,46 grains, (i) 

Do. Obv. with eagle and crescent. Rev. 
with eagle. Not in Int. Num. Or. ; but cf. 
vol. I, ph.IV, 6. Apparently a mixture of 
silver and copper. New. (i) 

t Vonones I (Arsaces XVII). As in 
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... 
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... 
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56,30 

55,74 







Int. Num. Or., vol. I, pl. V, 4. (/) 
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PARTHIAN — Contd 

1 56,44 % Goterzes (Arsacts XX) As in Int 

Num Oi , vol I, pi V, 20 (/) 

3 55,14 £ Artabanus IV (Arsa( ts XXVI) or 

Mithridates IV (Arsac i s XXYir) As m 
Int Num Oj , vol I, pi YI, 5, 22, 24, 25 
Two aio peifoiatcd foi worn mg, weighing 
• 55,14 (small hole) and 51,60 (bigholo) , the 

thud is cutne, weighing 52,25 gums (/, i, 

<i ) 

The entire one lia ? on the rev a hace of 
Monqal oiei shilling 

1 54,60 Vologeses IV (Aimers XXXI) As 

in Int Nam Or , vol I, pi VII, 10 (t) 

1 44,10 Artabanus V (Arsacfs XXXIV) As 

m Ini Num Oi , vol I, pi VII, 19 (i) 

SUB-PARTHIAN 

1 85,02 Anonymous Obv, head of king, to 

light, with toiqms, as m the coins of Ai- 
sxccs XXIX (Chosiocs) in Int Num Oi , vol 
I, pi VI, 17 H v , fire-altu asonthe eaily 
Sissaman coins in Sass, pi I, 2 Unpub- 
lished ( i ) 

SASSANIAN 

1 63,20 Sapor I As in Sass , pi II, 2-6 With 

a pufoitotion foi weamig ( t ) 

1 162,13 Do As m Sass , p] II, 8, 9 ( t ) 

1 192,54 t Ardeshir and Sapor I As in Sass , pi 

1,12 (i) 

1 61,95 t Sapor II As in Sass , pi IY, 2, 3 (/) 

1 49,54 Do Anothei vanety As in Sass , pi 

IV„ 4 ( t ) 

1 62,42 t Firuz I As in Sass , pi V, 8, 9 (/) 

1 62,26 Ehusru I, NaushIrvan As in Sas, 

pl VI, 9 (9) 
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Serial Number. 


1889.] 


Captain Be Lcessoe's Central Asiatic Coins . 


o 

O 

O 

u 


Metal. 


.9 

l 

O 

£ 


Description. 


ABBASIDE — Contd. 


Obv ., small area within single circle, 
surrounded by double marginal inscrip- 
tions. 


41 


i i 


Area : 511 ^ 

*0 &JJ| 

*) s&ijb 51 

Inner legend : 

AjUjJb 2 Aiy» 

Outer legend : j ^ 

aW|/axj &y*jJl [ £jSij 6*Cjj J «^v ] 

area within single circle, sur- 
rounded by one marginal inscription. 

Area : *U 

*Uf 

Ab| 

jy* ** Z? 

Margin : &U| J y»j S+x* 

*J y J [ (3^1 j ] 

SHA'H OF KHWARIZM. 


36,87 


* ’Aldu-d-dln Muhammad bin Ta- 

kash. Type : on both sides, round areas sur- 
rounded by a marginal inscription between 
single-lined circles. Both margins defec- 
tive : but on obv ., mint Nis&bur legible ; 
date lost, (t) Plato I, fig. 2. 
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'SHA'H OF KHWARIZM. — Contd. 


Obv . 

Rep. 

Vv'V 

All 

&Jf *1} n 

p)a* ill 


UieJ| Up 

*^l J y») «, 




AlJ| 

VirV 


Margins : fragmentary ; obv.jy. 

■ • • • t • 

33,57 Do. Duplicate of No. 41, but double 
struck on botli sides. Obverse margin 
fragmentary, showing only dato 5** ; re- 
verse margin gone, (i) 

Obv. margin: aJ f 

44,37 Do. Duplicate of No. 41 ; but struck 
on rev. bide only, margin entirely gone. 
(0 

26,95 t * Do. Type : same as No. 41 ; but 

16,08 different reverse legend ; and no ringlets 
on obv. Margins nearly gone. ( t ) 

Rev. 

p&eill ^UaL Jf 

j 

^LLLJf ^ j 

W 

36,34 Do. Duplicate of No. 44 ; but double 
struck on- reverse side. Margins defective 
and illegible, (i) 

23,00 J Do. Duplicate of No. 44 ; but struck 
on re verso side only. Margin nearly gone. 
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© 

D 

0 

to 

"cS 

*g 

GO 


I 

a 

0 
© 

1 
to 


Metal. 


Description. 


SHA'H OF KHWARIZM — Contd. 


47 

48 


49 


1 1 

4 4 


1 1 


32,62 


44,37 


47,81 


Do. Duplicate of No. 44 ; but double 
struck on rev. side, and struck on that^ide 
only. Margin gone. (0 

t Do. Duplicate of No. 44 ; but struck 
on obv. side only, on which there are no 
ringlets. One perforated specimon weighs 
25,06 ; two others weigh 20,91 and 18,49 
grains respectively. Margins defective and 
illegible. ( i ) 

Do. Type : similar to No. 41, with 
reverse legend similar to No. 44 ; and on 
obv. side letters in place of ringlets. Both 
legends much blundered. Margins gone, (i) 


Obv. 

w 

Iff ajf if 

4 *j| 


Rev. 

fjacjf (kUf (sic) 
J U*Jf ib 


( s i c ) 

aIjJ ( sic) (broken). 

(broken). 


50 1 1 


64,07 


Mr. Rodgers reads on rev. 

* Do. Two round areas with marginal 
inscriptions within single-lined circles, as 
in No. 41 ; but legends different, also cha- 
racters different, i. e., nasta’liq, as in the 
early Pa^han coins of India, not Kufic. 
One half of the coin is broken away. Re- 
verse margin shows 6**. (i) 


Obv. 

Rev. 

ji 



oJi ILf e. 




...Jt 


Rev. margin : 

Obv. margin : 


B 
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Description. 


p Wi o ia 


# SHAH OF KHWARIZM— Contd. 

> * f J Do. Type I, obv., saddled horse 

with mint, within single-lined circle ; some- 
times three dots under horse ; rev. in- 
scription within singled-lined circle. One 
specimen was assayed by Dr. Scully with 
the result : copper 80 9 per cent., lead 135, 
silver 5*6. (t) Plate T, fig. 3. The mint is 

read by Mr. Rodgers Baluqdn or Taliiqdn . 
Ohv. Rev. 

tyW y* I f| 

Horse 

* Do. Type I, similar to No. 51, same 
mint, but rev. legend differently arranged. 

Rev. • e/hJUi 

| jJacK I 


ejthl-Jt ^ 

* Do. Type I, similar to No. 51 ; same 
mint, but rev. legend differently arranged. 

Rev. W 

«yl| ILc c 
j IjJ 

* Do. Type I. Apparently similar to 
No. 51, but double-struck on both sides, (i) 

* t + Do. Type II. Obv., horseman with 
lance at charge ; Variety 1, semicircle over 
head of rider; some dots here and there; 
name of mint above right of rider. Rev., 
inscription only. Both obv. and rev. en- 
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rO 

a 

p 

& 


OQ 


561 


571 


58 


g 

o 

O 


o 

rO 

g 

p 


Metal 




§ 

I 


Description 


39,74 


41,00 


39,78 


SHA'H Op KflWARIZM -Gont.J 
closed within double eucle, the innei limd 

4, ’~ out( r dotted Mint TAliqau botl 
and xev (i) Plate J, lig 4. 

Rev 

cUJU? (in jninute letters) 


the 
obv 

Obv 

JUlb 


on 


I O.IUJ, 


*Jl 1U 


or 


^U| 


el 


*J| ^ ft* lf| 


legend is nringed, 


59 2 


*♦3^"° Jf j IjJ 

Oec isionally tlie lev 
•as on Mo 51 

* t * ,?° J Fype T1 ’ ^ in all 

respects like No .55 tveept tint time is 
a bud to light below lioise, instead of the 

dots. ( t ) 

* Do Type IT, l m left/ ,1, similai to No 

<>•>, but without stiuiciu ulai coi on i, and a 
tu toil in the plain of the bud luscnptions 
on obv and n v cca< fly as on No 55 (f) 

*t+ D <> T, IP< II, Vmuhj t, how -like 
cinopj ovei head of ndei, cus.uit d><>v< 
over lift side, and mint above ovei light 

obv 


< he 


33 60 
36,37 


side of ndei Uc v , in sc 1 1 ption Rot]) 
and icv enclosed within double cue It, 
mnei lined, the ontti dotted Mint 
( Shafutqan <*) 01 ** (t) 

Rev ^IkLJf 
iU jjacyi 

U J±)I J bjjJf 

^UaJ — If 

\t /'/P e *]-> Vmwty 5, similar to 

No # *>3, but b.ue head, crescent w i( h dot 
to left and dot to 1 ight ot it Rev , msci in- 
tion exactly as on Mo 58 Roth obv and 
rev enclosed within a single-lmed circle 
Mint^b« P (i) 
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Captain De Loessoe's Central Asiatic Coins \ 
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I 


fel 

'a 

c 

© 


Metal 


Id 

<D 

* 


Description 


67 

68 

69 

70 


71 


34,55 

41,28 

36,52 


41,91 


47 25 


SHA'H OF KHWARIZM —Contd 

* Do Type III, Variety 6, like No 64 
in all lespects, except the mark under «£he 
lioise which looks like an anvil (?) ( t , b ) 

* Do Type III, Variety 7, like No 65 

except that the mark under the hoise is a 
snake, and the lev legend arranged as on 
No 52 (t) 

* + t Do Type III, Variety 8, like 
No 62, except that thoie is no mark under 
the hoise (5) 

* Do Type III, Variety 9, no mark 
under hoise, which is gallopping Both 
obv and lev enclosed within double circle, 
the inner lined, tho outer dotted Rev 
legend as follows ( i ) 

[ ejUaX-Jt ] (cut away ) 
y\ Iff 

* Do Type IY Obv , horseman with 

leafed bianch in left hand Mint doubtful 
ovci left side of horse, and bird under horse 
Both obv and rev enclosed within double 
cncle, the inner lined, the outer dotted 
Plate I, fig 6 (0 


Obv 

(?) 


Rev 


y\ plae Iff 

# f | Do Type Y, horseman with 
shouldered sword Variety 1, baie head , 
mint over right side of horse , below it a 
flower Rev , inscription # Mmt Hir6t 
Both obv and rev withm three circles, a 
dotted one between two lined ones Plate 
I, % 7 (Q 
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Description. 


' SHAH OF K1IWA1UZM — Cuntd. 


73 6 

74 3 


75 


6 


76 7 


77 16 


Obv. Rev. 

^IhLJf or 

plac J|f rare . 

ly 


^IhJLJf 

Ilf 

^UaLJf 


6 

3 


6 


7 


16 


45,38 


35,52 


46,72 


* + J Do. K Typc V, Variety 2, liko 
No. 72, except that tliero is no flower below 
the horse. { i ) 

* f X Do. Type V, Variety 3, like 

No. 73, but the mark under horse indistin- 
guishable ; canopy over head of rider and 
mint Balkh (?) ( i ) 

* t t Do. Type VI, Obv., horseman 

with shouldered flag; bare head; no mint. 
Rev., inscription in Kufic characters. Both 
obv. and rev. enclosed within three circles, 
a dotted one being between two lined ones. 
Plate I, tig. 8. One specimen was assayed 
by Dr. Scully with the result : copper 2 2 
per cent., silver 7.4, lead 85*4. ( [t ) 

Rev. iXt-ec' 0 

JkUk 


t, 


LT 


Q 


36,88 


41,23 


* f t Do. Type VII, bare elephant to 

left. Variety 1, Obv., a saw-like mark be- 
low, and a mint-name above elephant. 
Rev., inscription. Both obv. and rev. within 
double circle, the outer dotted, the inner 
lined. One specimen was assayed by Dr. 
Scully with the result : per cent, copper 
392, silver 8 0, lead 52*7. (i) 

Obv i Rev. 

(?) ’ as on No. 58. 

* t t Do. Type VII, Variety 2, simi- 
lar to No. 76, but no mark below elephant, 
and mint and inscription different, (t) 
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Description. 


SHA'H OF KHW ARIZM — Contd. 

Obv. Rev. 

(p) as on No. 66. 

(but without tlio mint). 

* Do. Type YLI, Variety 3, similar 
to No. 77, but different mint and inscrip- 
tion. (i) 

Ob v. Rev.. 

(?) apparently as in No. 58. 

* Do. Type VIT, Variety 4, similar to 
No. 77, but different mint and inscrip- 
tion. ( i ) 

Obv. Rev. 

as on Nq. 52. 

[i Shnfurqdn .] 

* t t Do. Type YTT, Variety 5, similar 
to Nos. 77, 79, but different mint and in- 
scription (2 ij if). Plate I, fig. 9. 

Obv'. Rev. 

(?) 

p&C iff 

^ LidJf 

^UsJLo &+S ? ' 0 

* f J Do. Type YII, Variety 6, similar 
to No. 76 ; but the mark below is an arabes- 
que ; the mint above is the fiamo without 
the final 8 ; rev. inscription different, (t) 

Obv. Rev. 

j*j*» or j+**» UalwJf 

(Samarqand ?) i/* & 

N. B. What looks like a mint name , 
mqjy be only an arabesque ornamental mark. 
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Description. 



' SHAH OF KIIW AR1ZM — Contd. 

4 4 33,01 * f J Do. Type YIT, Variety 7, similar 

to No. 81, but arabesque mark Above and 
three dots in line below elephant. Rev. 
inscription different ; viz., (£) 

IkUf 

UjjJ| lie 
J 

19 19 33,58 * f t Do. Type VII, Variety 8, exact- 

ly as No. 82, but a different rev. inscrip- 
tion. (3/) 

Rev. 

^Ua — It » 

Ilf lit or lls ph* If 
UijJf (on one) 

14 14 35,32 * t t Do. Type VIII, bare elephant 

to right. Variety 1, obv., mint above ele- 
phant : rev., inscription. Both obv. and rev. 
within double circle, outer dotted, inner 
lined, (i or b) 

Obv. (both in Kufic) Rev. 

(similar to No. 78) 1U ll| 

oJt^ UW| 

is/kk* 

3 3 35,32 * Do. Type VIII, Variety 2, exactly as 

No. 84, but style of letters of obv. mint 
somewhat' different. (1 t). Plate I, fig. 
10 . 

4 4 35,32 * Do. Type VIII, Variety 3, exactly as 

No. 84, but style of letters of obv. mint 
I slightly indifferent. H) 
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87 


88 


89 


90 


.S 

‘o 

O 


u 

i 


nd ® 
— ( *> 
, o rd 

OQ 


12 


12 


Metal. 


12 


12 


§ 

I 

.g 

-+3 

fc 


38,91 


38,91 


38,91 


38,91 


Description. 


SHAH OF KHWARIZM — Contd. 

* Do. Type IX, bare elephant to right, 
with fettered legs. Variety 1, obv., mint 
over elephant ; rev., inscription. Both obv. 
and rev. within double circle, the outer dot- 
ted, the inner lined. (1/). Plate I, fig. 
11 . 


Obv. 

(as on No. 85) 


| Obv. Rev. 

eilULJi 
3U pkc 
UioJt 

* t + Do. Type IX, Variety 2, exactly 
as No. 87, but style of letters of obv. mint 
slightly different, (i, wme t) 


Obv. 

ejby/ 


Rev. 

(as on No. 87). 


(as on No. 85.) 

* 1 1 Do. Type IX, Variety 3, similar 
to No. 88, but inscription different. (t, 
one t) 

Obv. Rev. 

(as on No. 84.) 

(as on Nos. 89, 84.) 

* Do. Type IX, Variety 4, exactly as 
No. 89, but style of letters of obv. mint 
slightly different. ( i ) 

Obv. Rev. 

(as on Nos. 84,' 89). 

(as on*Nos. 85, 87). 
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Metal. 


91 


1...L 


92 1 


93 20 


94 

95 


% 

S 

* 


Description. 


42,81 


38,43 


47,58| 

45,11 


34,92 

43,25 


‘SHA'H OB' KHWARIZM — Contd. 

* Do. Type X, elephant-rider with 
lance at charge, to left. Variety % obv., 
mint below elephant ; rider bare-headed. 
Rev., inscription. Both obv. and rev. with- 
in double circle, outer dotted, inner lined. 
(0 Plate T, fig. 12. 


Obv. 

utvW 


# | f 


Tier. 

OsJLJt 
UioJf 

I ki w t,V+rs ’ /0 

Cl 

+ Do. Type X, Variety 2, similar to 
No. 91, but on obv. no mint ; bow-like cano- 
py over rider’s head ; dot over elephant’s 
head; rev. legend different, (i) Plate I, 
fig. 13. 

Rev. legend, as on No. 83. 
t t Do. Type XI, lettered surfaces, 
within circles. Variety 1, as in B. M. 
C., vol. II, Nos. 596— 600 (see Plate VIT, 
fig. 599). (t, some f) 

Do. Type XI, Variety 2, as in B. 
M. C.. vol. II, No. 594. (0 

* X Do. Type XI, Variety 3. Obv. and 
rev. within double circle, outer dotted, 
inner lined. On obv., two annulets on each 
side of the inscription ; also on rev. in 
diverse places, (i) 


Obv. 

Rev. 

JtJLil 

•• o 

tX*ar /0 

fk* 3/i : 

JHJl 


• • 
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Description. 








• SHAH or KHWARIZM. — Oontd. 

Rev. t 

jyUaLJl ^ 

[ ^ ] (forf) 

101 

3 



8 


45,37 

* t Do. Type XIII, a small inner cir- 
cular area on both obv. and rev. ; the latter 
are both surrounded by a double circle, 
outer dotted, inner lined. Variety 1, both 
inner areas formed by three circles, a dot- 
ted between two lined ; within, mint Zamin - 
dawar. (i) Plate I, fig. 15 a and b. 

Obv . Rev. 

Margin : fAc 1/1 JkUJf Margin : ^ 

LiaJf {J»& 

Area : Area : ) 

102 

1 



1 


38,60 

* Do* Type XIIT, Variety 2, like No. 
100 in every respect, except that the cir- 
cles forming the inner area are wider apart 
from one another, thus causing the mar- 
gin to be narrower. Legends as in No. 

iOL (i) 

103 

2 



2 


41,99 

* Do. Type XIII, Variety 3, obv. 
area formed by two lined circles ; rev. area 
by three circles, a dotted between two 
lined ; within both areas a boss, (i) 

Obv. Rev. 

Marg. : Ilf Marg. : 

^!>C? 

Area : boss Area : boss 

10^ 

fc 1 



, ] 

L ... 

. 52, 0£ 

l * Do. Type XIV, two-lined square 

areas occupying whole of obv. and rev. 
faces ; segments inscribed. Almost illegi- 
ble. (i) 
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Description. 


105 


* 

1061 


Oh). 

Area : Iff A [ ^| i/ ] 
ty*s?° [ aJ| ] 

[ Jr»j ] 


44,23| 

39,981 


43,36 


SHAH OF gHWARIZM. — Oontd. 


Rev. 

Area : [ 1/1 

1U^ 


* t Do. Type XY, on the obv. and 
rev., square areas enclosed within double 
circle, the outer dotted, the inner lined. 
Variety 1, ornamental scrolls in the sec- 
tions, between the squares and circles. 
Published by W. Rodgers in J. A. S. B , 
vol. LII, p, 57, on Plate IY, fig. 14. The 
last line of the obv. legend, wanting in 
|his specimen, was doubtfully supplied as 
being * Aldu-d-din , but it is really Abu- 
l-Fath , as shown clearly on the present 
specimens, (t) 


Obv. 


Rev. 


1 

«X*rs^° 

Jll 

i « 


f&b* 


JlG 


* J Do. Type XY, Variety , 2, inscrip- 
tions in sections ; on rev., date 61* in words; 

1 *11 *1.1 * J ✓OX Tkl I T n 


16. (0 

Obv. 

Rev. 


AXm» 

JkUl 

A*** 

■ : » : 

: (ylU-Jt 

: : 

i 




£ 

f 
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* SHAH OF K HWARIZM. — Contd. 

* Do. Type XYI, on both obv. and 
rev., two hexagonal areas intercrossing, 
with three dots in each section. Mint 
Farwdn. Published by W. Rodgers in 
J. A. S. B., vol. LII, p. 57, on Plate IY, 
fig. 12. 

Do. Type XYII, obv., lettered surface 
within double hircle, outer dotted, inner 
lined. Rev., small double-lined square 
inner area ; within, figure of horseman, 
outside inscription. As in B. M. C. of Or. 
Coins, vol. II, p. 180, onPlate YII, fig. 
603. (0 

* t Do. Type XYIII, large thin piece 
obv., circular area ; rev., double-lined 
square area. In marginal sections, aj)a- 
rently, mint Gliaznah. Plate II, fig. 17. (£) 


Obv. 

Rev. 

Area : ^thLJl 

Area : ep 

fla* 


y\ 


Margin : Orna- 

Sections : ornmt., 

ments. 

and l. 


above. 

below. 


* DO. Doubtful. Type XIX; obv., 
horseman to right, with lance at charge, 
within double circle, outer dotted, inner 
lined. Rev., inscription within single dotted 
circle ; nearly illegible. Mr. Rodgers ob- 
serves : “ This is the only coin out of 

about 3,000, which has the horseman to 
the right.” 
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111 

1 


i 

1 


34,85 

SHAH OF KHWARIZM. — Contd. 

* Do. doubtful. Type XX ; obv., 

112 

1 

• 

1 



58,63 

maned lion standing to left, below a d/%4, 
above mint Shafurqdn. Rev., inscription 
within lined circle, nearly obliterated. 

Obv. Rev 

e/kL* 

GHAZNAWTS and GHORrS, etc. 

Masa’ud I. Two cirqnlar areas and 

113 

114 

115 

1 

1 1 

1 

l 

... 

1 

1 

82,70 

45,56 

45,69 

margins, as in B. M. C. of Or. Coins, vol. II, 
No. 5*24 (p. 157), but barely legible, (t) 

* Farukhz&d ibn Masa'ud. Similar 
to No. 546 in B. M. C. of Or. Coins, 
vol. IT, p. 166; but star ' six-rayed) at top 
of rev. area, and zafar so W. Rodgers) 

at top of obv. area ; date 448 ; the remain- 
der identical. The outer marginal legend 
of obv. is nearly gone ; that on reverse 
much cut and obliterated. (/) 

Ibrahim ibn Masa'ud ; with Bull rev., 
and lettered surface on obv., as m B. M. 
C. of Or. Coins, vol. II, No. 561 (p. 172), 
and in Proceedings, A. S. B., for 1881, p. 6. 
(0 

Undetermined. Probably Ghaznawi. 

116 

1 

1 

... 


... 

41,55 

Legends illegible ; but on right hand side 
of the legend in the area, there is a perpen- 
dicular mark, which is indistinguishable on 

the obv., but clearly ^ on the rev. Com- 
pare similar marks on Mahmud’s coin, PI. 
V, No 458 in B. M. C., vol. II, p. 131. 

w • 

* Ghiy&su-d-din Muhammad bin, 
S&m. Two circular areas ; both margins 
entirely obliterated. 
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. 267,35 


232,80 


134,73 


181,51 


122,76 


2 43,86 
42,78 


GHAZNAWIS and QHORIS . — Gontd. 


Obv. Rev. 

hi ^ikJUi , y*y * 
^ &lxc HI a)| H 

jkla+J] y \ «X^° AlJt 

(?) Jr**; 

(illegible) 


Mr. Rodgers reads on the obv. doubtfully 
or Plate II, fig. 18. 

Do. Same type, but much heavier, 
than No. 6 in J. A. S. B., vol. LTI, p. 56 
(PL IV, fig. 6). Without mint; but 
date 600 A. H. The rev. margin, as Mr. 
Rodgers observers, gives a quotation from 
the Quran, Surah IX, 33, 

the concluding portion of which, viz. 
that within brackets, is never given on 
these gold coins. (<7) 

* Do. Very similar to No. 117, but 
with mint Ghaznah, and same date 600 

A. H. (g) 

* Do. The samo as No. 117, except in 
the matter of weight ; also without mint. 
Its date is 600 A. H. (/) 

Do. Same type, as No. 117, but of 
smaller size ; date 603 A. H., mint obli- 
terated (Ghazn ah ?). (t) 

Do. Same as No. 120, except in the 
matter of weight. Mint Grhaznah ; date 
obliterated (600 ?). 

Do. Type : Turki horseman, exactly 
as published, by Mr. Rodgers, in J. A. S. 

B. , vol. LII, p. 55 (PI. IV, fig. 1.) (1 0 
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Description. 


GHAZNAWrS AND GHORfS — Contd. 

Do. Type , circular areas, enclosed in 
dotted ring, exactly as published, by Mr. 
Rodgers, in J. A. S. B., vol. XLIX, p. 81, 
(PI. Y, fig. 6). (0 

Obv. Rev. 

J** J** 

J Ghiyrfsu-d-din Mahmud bin Mu- 
hammad bin S&m. Type , Rajput horseman, 
exactly as in Chron. p. 32, No. 25, and 
Journal R. A. S., vol. IX, p. 177. 

* t t Do. Type , elephant rider to left. 

Variety 1, similar to No. 91, but without 
lance at charge ; with goad (ankus) in 
right hand. Plate I, fig. 19. (/) 

Rev. 

Lc ill 

# 0*^1 J 

*^»3T /0 d 

* Do. Variety 2, the same as No. 133 
in all respects, except slightly different ar- 
rangement of rev. inscription, (i) 

Rev. eilkLJf 

&L* jja* i/f 

& J J 

> * Do. Variety 3, similar to No. 133 ; 

but bow-like canopy over rider, and slight- 
ly different rev. inscription, (t) 

Rev. llaL>J| 

l** f 1/1 & 

^oJ| j ljjJ| d» 

f much worn * 
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GHAZNAWTS AND GHORrS— 

136 1 . 1 ... 37,10 * f I Do. Variety 4, similar to No. 

* 133, but with lance at charge, and so^.'v • 

what different rev inscription. ( / ) 

Rev. yjlkLJt 
j\ (Joe V) 
dyne* 

pU*» vX*.ac /C 

137 1 1 51,18 T^ju-d-dln Ildaz Type , Turki horse- 

man, as published by Mr. Rodgers, in 
J. A. S. B., vol. LII. p 55 (PI. IV, fig. 
2). (t) 

138 5 5 51,05 t Do. Type : Rajput horseman, as in 

Ar. Ant., PI. XX, fig. 9. (t) 

NfSABLTRF AMFRS. 

139 ii .... 31 24 t TughAn ShAh. Circular areas with 

inscribed margins, as in B. M. C. of Or. 
Coins, vol III, No. 313 (PI. VI, fig. 313). 
Mint obliterated, date 57*. ( t ) 

Obv. margin : j Allf 

140 1 1. ... 26,15 t Do. Same type as No. 139, but 

otherwise as in B. M. C. of Or. Coins, vol. 
Ill, No. 314. Mint and date lost. ( i ) 

BENI' ZENGr ATABEGS OF MOSIL. 

141 ii 87 23 * Badru-d-din Lulu. Mint Mo$i 1, 

’ date 650 ; in every respect like No. CLXXX 
in Num. Or., p. 170, (PI. X). It differs 
from B. M. C., vol. Ill, No. 574 (PI. X) only 
in the omission of the word j in the 
second line of the rev. area inscription, 
and in the date, (g) 

. GREAT SELJUQrS. 

142 1 . . .. 1 ... 48,36 Muhammad. Lettered surfaces, en- 

closed within double lined circles. The 
obv. is marked with fath , the rev. with 
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147 


148 


16 


MALIKS OP SIJISTA'N — Contd. 


outermost lined, the central dotted. 
II, fig. 20. (/) 


Plate 


Obv. 

s ' 3 


Rev. 

dl) 

*X*cr'° 


59,40 


The obv. reads : Tdju-d-din Harb bin 
Muhammad. w 

t * Ruknu-d-dln BahrAm Shdh, 

grandson of Taju-d-din. Type , obv. and rev., 
lettered surfaces within double circles, 
inner dotted, outer lined. Plate II, fiff. 
21. (0 


Obv. 

Rev. 


alJf 






U)| 


16’ 


52,46 

59,90 


1 1 TAju-d-din Nasar bin BahrAm 
ShAh. Type, same as No. 146. 


Obv. 

s 13 

jjL5mo|^j 

Apparently identical with Nasratu-d - 
din , another grandson of Taju-d-din. 


Rev. 

The same as on 
No. 146, but omitting 
final 
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Description. 


MALIKS OF SIJISTA'N —Contd. 

* 1 1 Asadu-d-din bin Harab. Type , 


51,66 * t J Asadu 

51,22 same as No. 146. 
44,72 n;»i. 


150 6. 


151 1. 


152 1 1 


v-3/ 3 *- , Al-^f 

Not mentioned in Major Raverty's list. 

* + + Undetermined. Obv., circular 
area with marginal inscription ; rev. letter- 
ed surface within lined circle. (one t) 
Plate II, fig. 22. 

Obv. Rev. 

Area : (illeerible.L 


Obv. Rev. 

Area : (illegible.). 

aUj 11 1 &1) y 

Margin ; illegible. 

aJL)| ^joJyoUJl 

* Undetermined. Obv. worn blank ; 

rev. shows only and traces of 

over it. ( b ) 

MONGOL IL-KIIA'NS OF PERSIA. 

* Undetermined. Circular areas with 
inscribed margins, on both obv. and rev. 
The margins are nearly gone, and the areas 
are much worn. Date *77. The legends 
as read by Mr. Rodgers, are as follows : 


Obv. 

Rev. 


aJD 


HI *J| H 

jit 

*Uf 


All! Jyy 





Rev. margin: (&$***» ) 
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Description. 


153 


154 


155 


156 


157 


63,52 


46,15 


42,60 


41,41 


62,74 


MONGOL IL-KHA'NS OP PERSIA. 

t Jingis Kh&n. Type: lettered sur- 
faces within double circle, the outer dotted' 
the inner lined, on both obv. and rev. (£) 


Obv. 

Rev . 

Jap 

tystUl 



ill 





* Huldgli II- KMn. Type , as describ- 

ed and figured in B. M. C., vol. VI, Nos. 
21, 25, and Num. Or., No. CCLXXI. But 
at the bottom of the obv. area is the mint 
Isfarani Both margins are entirely- 

cut away. 

* Ab&ga Il-Kh&n, Obv. has inscrip- 

tion in Mongol characters, giving the name 
Aba gam ; rev. has the devise of the Sel- 
juqi coins (lion with kalimah), as on No. 
143. (i) 

* Do. Size and type like B. M. C. of Or. 
Coins, vol. VI, No. 48 ; but the legend on 
the obv. square area is as on ibid. No. 51. 

Obv. Rev. 

Square area : Kl aJ( J| Mongol 


&J il j 


legend. 


^11 1 Cy* 3 ) 

Marginal sections I aw.,. 

* t + Do. Small size ; lettered sur- 
faces. Plate II, fig. 23. The legends as 
read by Mr. Rodgers are : 

Obv. Rev. 

IS l[ifj *JU| 

Ok***' 

Jr*) 


A. F. R. Hoernle — Catalogue of [Supplement, 



Description. 



MONGOL IL-KHA'NS OF PERSIA. 

There are four minute crude letters in 
the space between Allf and which 

may possibly be Abagha in Mongol charac- 
ters. 

* + + Do. Small size ; obv. legend 
surrounded by arabesques within circle ; 
rev. legend within circle. Plate II, fig. 24. 


Obv . 

Rev. 


W 

■v. <>* , 

, f^“] 


C JaWl c 




^ Sly* 




. 

* t Do. 

Small size. Similar to 

No. 

157, but obv. 

, legend different. Plate II, 

fig. 25. 

Obv. 

Rev. 


B,l» 

as on No. 



157. 


* 1 1 Do. 

Type , as in B. M. C., 

vol. 


VI, PI. II, No. 41, but instead of stars 
there is an arabesque between the first and 
second lines of the legend in the square 
area. The segments contain arabesques, 

except one, which has the mint Marv ( jj*). 

* Do. In all respects like No. 160, 
except that the mint is Isfarain ( ^yuc| ). 
(/) 

* Do. t Similar type to No. 160, but 
obv. inscriptions different ; those in the 
marginal segments being in Mongol charac- 
ters. Only the legend Khaghanu (the 
Great Khan’s) in the top-segment is legi- 
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163 lL 


164 


165 


49,37 


42,56 


Bev. 


[MONGOL IL*. KHANS OF PERSIA-CW<Z. 

bio ; the name which would probably have 
been in the bottom segment is entirely*, 
rhbbcd off. This is most unfortunate, as it 
has been impossible hitherto to determine 
the coins of this type with certainty, (i) 

Obv. 

Area : 111 1 / 

[*) 

[ a -M| *] ♦** in ornamented 

Segment on top : IOiaghanu. hexagram. 

t * t Do. Type : obv., circular area 
with inscribed margin ; rev., scolloped cir- 
cular area with inscribed margin. Both 
area legends as in No. 162 ; rev. marginal 
legend was in Mongol character, of which 
only traces of last word ( luk sen) visible. 
Obv. margin entirely rubbed away. ( i ) 

Obv. area : 

As in No. 162. 

Margin : illegible. 


Bev. area : 


39,14 


Margin : Ink sen. 

* Do. Type : circular areas with in- 
scribed margins on both sides. Obv. mar- 
gin entirely rubbed away; on the rev. 
margin there was the dato. (i) 

Obv. area : Bev. area : 

As in No. 162. [ jit ] 

Margin : illegible. JaUJ| Jae 

Margin : L-* ^3... 

# # Do. Type : circular area with in- 
scribed margins. Obv., creed in area, with 
date on margin ; rev., a bow with 2 dots 
within it, under the titles. Plate II, fig. 26. 
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ICC, 1 ... 1 


Description. 


MONGOL IL-KHA'NS OF PERSIA-Oon^. 
Obv. area : Rev. area : 

Aiif ' Jlls 

111 *>\ K J^UJl 

Margin a-l| |.V<fc 

) * Do. Type : similar to No. 165 ; but 

date on rev. margin, and no dots in the 
bow. 

Obv. area ; Rev. area : 

*U| ^ 

ill i I 


167 1 ... 1 


168 lL 1 


169 2 ... 2 . 


Margin: AjL3u> 

Margin : illegible. 

43,60 * Do. Type : obv., square area within 

circle ; rev., similar area with a bow below 
titles. Mint Marv t dato 6**. Plate II, 
fig. 27. 

Obv. area : Rev. area : 

ill aJ| }| All! tSAUi 

* Xkfic* aD| JaUJl ^|G 

a1)| 

Segment at bottom : AjLL* j 4 
others illegible. 

39,88 Arghun. As described and figured in 
B. M. C., vol. VI, No. 60. Mint Ba gh dad , 
date 68*. Mr. Rodgers read the mint Qazan, 
which he supposes to be in Persia. There 
is no star either on the obv. or rev. (g) 
38,23 * t t Do. Similar to No. 168 ; but 

37,67 segments on obv. read as follows : 

top : 
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• 





MONGOL Iti-KHANS OF PFRSIA-Cow^. 
left Aj(*ju» ({>) 
bottom : jy o 
right : - cjjLj j 

giving tlio mint Mario apparently twice, 
and the date 68* incomplete. 

170 

1 


1 



34,9$ 

* Do. Similar to No. 168, but in obv. 
area, over Alt, a quarter-foil instead of tlio 
star of B. M. C., vol., VI, No. 60. Seg- 
ments illegible, except on tho left sido 

L $*• (0 

171 

1 


1 

• II 


38,10 

* Do. Similar to Nos. 168 and 170, 
but in obv. area, over Ajf, a pyramid in- 
stead of a star. Segments, above 

right hand y ; other two illegible. 

Date *8* . ( t ) 

172 

1 

... 

1 



38,39 

* t t Do. Similar to No- 168 ; but 
right hand segment contains a bow ; tho 
! three others are illegible, (t) 

173 

2 


2 



38.83 

36.84 

* f + Do. Similar to No. 169, but 
there is a bow within the rev. area, to the 
right of the Mongol legend. The segments 
read as in No. 169, but in different order : 

top : jyo * 

left: Mint: Mario, 

bottom : jy° Date : 68*. 

right: AjUL*... 

Tho right hand segment shows traces 
of some more letters ; and it may possibly 
have contained the unit figure. Plato II, 
fig. 28. 

174 

2. 


2 



40,70 

38,55 

*#t t Do. Same general typo as in 
No. 168, but the Mongol legend on rev. 
is enclosed within a double circle, tho outer 
dotted, the inner lined. The obv. area is 
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Description. 


MONGOL IL-KHA'NS OF PERSIA-CWd. 
marked by a quarter-foil as in No. 166. 
The segments read as follows : c 


top : 

left : JaU 
bottom : yjb 

right : 8a lj 8^' (?) 


Rev. 

in minuto letters 
between 2nd and 
3rd lines. 


175 2... 2. 


Mr. Rodgers remarks on this coin : 
“ This was struck apparently by Ghazan or 
Qazan, tho son of Ar ghu n, at the Bazar of 
the Camp.” Plate II, lig. 29. 

39 43 * t Do. Same general typo as in No. 

39*37 168, but the square area in obv. is formed 
’ by dots, instead of lines. The obv. area is 
marked by an arabesque. The obv: seg- 
ments read as follows. Mint Nisabur , date 
*84. 


Obv. 

top : 

left : AW 

bottom : 
right: illegible 


Rev. 

in minuto letters 
between 2nd and 
3rd lines. 


176 1 ... 1 


* Do. Same general typo as in No. 
168, but the Mongol legend on rev. is en- 
closed in threo circles, the exterior ones 
lined, the middle one dotted. The segments 
read as on No. 174, but in a different 
order. Mint Bazar Urdu, (i) 


top : jtj) 
left 

bottom) -n 

right j llle e ible - 


Rev . 

illegible, except 
1st line. 


1889.] 


Captain De Lcessoe's Central Asiatic Coins. 


37 




MONGOL IL-KHA'NS OF PERSIA-CWd. 

* Do. A similar typo to No. 168, but 
on obv. double-lined square area within 
lined v circle, with arabesques in tlio seg- 
ments ; on the rev. tho Mongol legend in a 
double-lined quarter-foil area enclosed with- 
in a double circle, the outer dotted, tho 
inner lined. Mint Jurjan. Plato II, fig. 
30. (/) 

Obv. Rev. 

Area : aU| J/| a!| H Area : 


W 

+ sc* 


Mongol 

Legend 


< ^ ''r’J * 3 

Segments : Arabesques. 

* Do. A now typo. Obv., circular lined 
area, with inscribed margin within dotted 
circle ; rev., circular dotted area, with in- 
scribed margin within lined circle. Plato 
II, fig. 31. ( t ) 

Obv. Rev. 

Area : aU| i )l aff H Area : ^15 

J 1 It 

Sultan ArgJrdn (in Mongol). 

# ^ JH 

Margin: illegible. Margin: ^yy cXW 

UJ f^yO 

* f Do. Type : similar to No. 163 ; but 

on rev. a plain circular area, with marginal 
legend in Mongol characters of which only 
luktien legible. Obv. margin worn off; 
and tho illegible scrawls in tho last line 
of obv. area may have given tho mint, as 
in No. 177. (0 
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180 ll 


181 


182 


MONGOL IL-KHANS OF PERSIA-Oow^. 


Obv. 

Area : &U| 1/1 &Jlil 
aJD| Jjmj 
illegible* scrawla 

Margin : illegible* 


Rqv. 

Area : fje* it iyltf 
Ali. Jalc 

Margin : luksen. 


37,40 


42,66 


20,26 


* Do. Type, obv., sqiiaro area, tbe seg- 
ments apparently only filled with dots ; 
rev., small circular area formed by three 
circles, one dotted between two lined ones ; 
with inscribed margin ; mint Astardbdd , 
date [68]5. Plate 11, fig. 32. (/) 


Obv. 

Area : &l/. *J| 1/ 
aijf Jj*oj 

Segments : dots. 


Rev . 

Area: 

Margin : aUyu*| ... 


Mr. Rodgers read the date and 

observes : “ I believe this is the first coin 
on which appears the formula &Ur 

* Do. Type : same as in No. 156. Obv. 
legends same as in No. 152 ; segments, 
which probably contained the mint and 
date, illegible. Rev., Mongol legend with 
Arghunu. ( t ) 

* Do. A beautiful coin with a compli- 
cated design. Obv., small double-lined 
square area, within an ornamental margin ; 
the segments between squaro and marginal 
circle filled with arabesques. Rev., small 
double-scolloped circular area, within a 
margin filled with dots. Plate II, fig. 33. 
(/) 
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187 

j 

1 

• 

1 


... 

42,93 

MONGOL IL-KHA'NS OF PERSIA-CWd. 

Obv . Rev, 

Area: Jjj a)| 1/ Khaghanu 

Arbad 

Arghunu 

aU| Deledkcksen 

Segments : top Mangbu 

\ cnt away 
bottom ) 

right : arabesque. 

The fourth line of the Mongol legend seems 
to read as in 13. M. C., vol. VI, PI. II, 
No. 85. The word in the fifth lino is now, 
cither mangliu or maghnu . 

* Do. Type : similar to No. 168,* but 
obv. legend as in No. 186, and the whole 
exceedingly clipped, to reduce size. Mint 
Nisdbiir. Obv. segments as follows : 

Top ; left and bottom cut away ; 

right : ^ 5 * 

188 

189 

1 

1 

... 

1 

1 

... 

... 

78,07 

79,06 

BUKHARA HOUSE OF TIMUR. 

Shdh Rukh. As in B. M. C. of 
Or. Coins, vol. VII, PI. II, No. 61. Date 
828, but no mint. (/) 

Do. Same type as No. 188, except 
that tho corners of the obv. square form 

small ringlets. Mint Sabzawar ( ) 

between 3rd and 4th lines of rev. legend. 
No date, unless worn away below last line. 

(/) 

Do. Sjame typo as No. 188, but a ro- 
sette inserted in rev. between q and jdy. 

Mint Saltamyah ( date * 47. Tho 

obv. is nearly effaced by being double struck 

190 

1 

. . • 

1 


■ * • 

74,41 
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191 lL 1 


BUKHARA HOUSE OF TrMUR— CW. 
with to, In B. M. C., vol. VII, No. 
59, the date occupies the place of the ro * 
sette. (t) 

5 Do. Obv., square area divided into 
three compartments, with one line of creed 
in each ; inscribed segments, entirely gone. 
Rev., circular area with illegiblo mint and 
date 848 ; inscribed margin, nearly gone. 
Rev. area is counterstruck with Abu 
Sa’id’s name. 


Counter . 


Obv. 

Rev. 

JMl 31 

Area : (?) 








192 1... 1 . 


193 1... 1 


194 1 1 


Segments : illegiblo. Margin : illegible. 

Mr. Rodgers reads the date 848. This 
is doubtful, however ; it may be 868. 

70,70 Do. Doubtful. Counterstruck with 

898 Khan ( a^a ) ; original legends 
illegible. 

76,66 Husain Baikara, Governor of Khora- 

san (?). Compare B. M. C., vol. YIT, No. 
123, 126. Counterstruck in lozenge, on obv. 

tjj to (Astardbad) ; on rev. in small- 
er lozenge * ( Hirat ). Ascription 

of original coin unknown. 

LINE OF SHAIBAN. 

69,54 Abdullah II. Too illegible to be de- 
termined with certainty. Obv. area has 
the creed ; the rev. area seems to read as 
• in B. M. C., vol. VII, No. 150. 





42 


A. F. R. Hoemle — Catalogue of 


[Supplement, 






LINE OF SHAIBAN— Contd. 

W *U| 


Mr. Rodgers ascribes it to Iskandar Shah 
(as ibid. No. 145). 

Undetermined. On obv., in scolloped 
area, mint Balkh. (i) • 

Undetermined. Two circular areas. 

(*) 

Obv. Rev. 


(fa 1 /... 


1^(P) 


mangit dynasty. 

70,50 t Muzaffaru-d-din. A modem tilla ; 
similar in type to B. M. C., vol. YIT, PI. V, 
No. 179. Mint Bukhara , date L297. Le- 
gends as ibid., No. 179. ( g ) 

48,25 Do. Haidari type, as in B. M. C., vol. 
VII, PI. Y, No. 212. Mint Bukhara , date 
1278. ( t ) 

48,20 Do. A variety of No. 198 ; but with 
date 1283 on reverse. Mint Bukhard. 
(0 


c^Z 


Rev. 

b 

Co .% - a 


83,66 Undetermined. Broad thin piece, 
about 1£ inches in diameter ; bilingual, Per- 
sian and Chinese. Obv., small circular area 
with tjbp? (mmey of Bukhara) ; broad 
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• ... 

MANGl'T DYNASTY — Contd. 

ornamental margin, apparently with traces 
of Persian inscription. Rev., small octa'. 
gonal area with Chinese legend ; broad 
ornamental margin, apparently with Arabic 
inscription. 

SAFAWr DYNASTY OF PERSIA. 

201 

1 

. * . 

1 

• * * 

• • • 

40,01 

Ism&’U I. As described and figured 
by Mr. Oliver in J. A. S. B., vol. LVI, 
PL I, No. IY. Mint Nhnroz , date 929. 
About one-third is broken off. 

202 

1 


1 



79,48 

t Husain bin Sulaim&n. An in j. 
A. S. B., yol. LVII, PI. 11, No. XXIV. 
Mint Isfahan, date 1130. With a brass 
loop for suspension. (;/ ) 

203 

1 

• • • 

1 



76,96 

Do. The same, but mint Tabriz, date 
1131. ( g ) With a brass loop for suspen- 

sion. 

204 

L 


1 



74,15 

Do. A variety of No. 202 ; the obv. 
only, but not the rev., has a marginal circle 
of pellets. Mint Isfahan , date 1120. With 
a brass loop for suspension, (g) 

205 

1 


1 



82,16 

J Do. Another variety of No. 202 ; as 
in J. A. S. B., vol. LVI, PI. II, No. XXI. 
The obv. margin is inscribed, the rev. mar- 
gin is studded with pellets ; the areas are 
formed by dotted circles. Mint Qazwin , 
date 1131. With a brass loop for suspen- 
sion ; also pierced near margin, (g) 

Do. Another variety of No. 202 ; as 
in J. A. S. B. vol. LVI, PI* II, No. XXII. 
The obv. margin inscribed, the reverse 
ornamented with floral design. Mint Tijlis y 
date 1132. With brass loop for suspension. 

( g ) 

* Mahmud. Type the same as No. 
204 ; obv., circular area with margin stud- 
ded with pellets ; rev., lettered surface 
without margin. No mint or date. With a 
brass loop for suspension. Plate II, fig. 34, 

206 

1 


1 



80,40 

207 

- 

1 


1 



76,90 
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SAFAWr DYNASTY OF PERSIA-CWd. 

Obv. Rev. 

aU| Jl! df 1 1 jjy*^**&* 

A ...4U* ^x>o| A)| 

-5 if ^ J }**) M 

aJLI f (only partially legi- 

• ble.) 

75 29 Ashraf. Type the same as No. 204 ; 
like No. 200, p. 67, in B. M. C., of Shahs of 
Persia. Mint Isfahan, date 1137. With 
brass loop for suspension, (g) 

85,05 I Tahm&sp II. Type similar to No. 
202, but the areas are formed by dotted cir- 
cles, as in Num. Or., No. JDLXXI, Mint 
Isfahan, date 1147. With a brass loop for 
suspension. ( g ) 

7(3 } 37 Do. A variety of No. 209, obv. mar- 
gin inscribed, as in J. A. S. B., vol. LVI. 
PI. Ill, No. XXIX. See also No. 150, 
p. 56 of B. M. C., of Shahs of Persia. 
Mint Tabriz , date 1134. With a brass loop 
and perforation for suspension, (g) 

82,44 Do. The same as No. 210, but mint 
Mashhad Mnqaddas, date 1137. The mar- 
gins are entirely cut away, with the excep- 
tion of one trace at the side with on the 
obv. With a brass loop for suspension, (i) 
78,48 N&dir. As described and figured by 
77,94 Mr. Oliver, in J. A. S. B., vol. LVI, PI. Ill, 
No. XXXV, and B. M. C. of Shahs of 
Persia, No. 1, p. 72. Mint Mashhad , date 
1150. In one specimen the date is nearly 
rubbed out. With brass loop for suspen- 
sion. (/) 

61,24 Do. figured in Num. Or., No. 
DLXXXV, and described on p. 472. The 
margins are nearly rubbed away, hence mint 
and date almost illegible, but probably 
Mashhad 1150. See also J. A. S. B., vol. 




1889.] 


Captain De Loessoes Central Asiatic Coins. 


45 


to 

■g 

OQ 


214 


215 


216 


217 


218 


•1 

o 

*o 

o 

a 

0 

to 


Metal. 


.a 


.a 

s 

£ 


74,51 


40,51 


22,34 


13,56 


163,61 


Description. 


SAFAWr DYNASTY OF PERSIA-CWd. 

LYI, PL IY, No. XXXVII. With brass 
loop for suspension. 

Karim Kh&n (?). Mr. Rodgers ob- 
serves : “ no name on the coin , obv., the 
distich as on Karim Khan’s coins in B. M. 
C. of Shahs of Persia, Introduction, p. 
lxxxvii. Rev. v-^o. Mint 

Kashan ; no date. With brass loop for 
suspension. ( t ) 

Undetermined. Obv., quarter-foil area 
with Shi’ah creed, and inscribed margin, 
nearly illegible. Rev., two scolloped areas, 
one within the other, and dotted margin. 
Legend in inner area illegible ; outer 

ur* (0 

Undetermined. Mint Isfahan. Mr. 

Rodgers reads as follows : 

“ Obv. Rev. in lozenge 

(?) Margin lost.*’ 

Medal or Token of brass. Obv., the 
Persian rayed and faced sun in middle of 
wreath of oak-leaves and acorns. Rev., 
crescent and stars in middle of ditto. 

AFGHANISTAN. 

Mahmud Durrdnl. A rupee as figured 
in Num. Chron., IHd Series for 1888, PI. 
XIII, fig. 12, p. 852. Mint. Hirat, date 
1230. Legends on both sides almost en- 
tirely worn off. 

Obv. Rev. 




I rr* 
*!/* 
AikJLo. 






46 


A. F. R. Hoerale — Catalogue of [Supplement, 


| 

£ 

s 

’E 

<D 

ZQ 


.9 

O 

O 

0 

F-4 

a 

1 


Metal. 


j§> 


Description. 


219 


220 


221 


222 


41,44 


141,65 


143,10 


142,17 

141,52 

141,21 

138,41 

137,75; 


* AFGHANISTAN — Oontd. 

Do. A quater Rupee. Mint gone \ 
date 1241. Most of the legend gdne. 

Obv. Rev. 




I 11*1 

aikLJf. 


’Abdu-r-Rahmin. A rupee. Mint Ka- 
bul, date 1298. Very imperfectly struck, 
showing portion only of legends ; edges 
much hacked about. 


Do. A 

and date cu 
as No. 220. 


Obv. 

Rev. 




' 


Aik JU| 

l rujl 


rupee. 

Another Variety. Mint 

Lt away. 

In the same condition 


Obv. 

Rev. 



1 



[ **** ] 


Undetermined. All 

Rupees. Mint 

Kabul ; dates, only visible on three, **’97, 

*** 4, **** 4. In the same general condi- 
tion, as Nos. 220 and 221. 

Obv. 

Rev. 

u 



o# 

u>/, 0 

AikJUJl 

to 

i. e. c/'iPl 

[12]97 
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Description. 


223 


224 


225 


226 


227; 


228 


143,18 

46,72 


43,60 


38,57 


47,16 


36,68 


AFGHANISTA'N — Contd. 

Undetermined. A rupee, with an 
incomplete and unread Persian distich on 
the obv. ; and with mint Daru-s-Saltanat 
Kabul and dale 1250 on rev. 

Undetermined. Obv., square area with 
arabesque in segments ; rev., round area 
with ornamental margin. No mint, date 
** 75. 


Obv. 

Rev. 

Area : 






Undetermined. 

Obv , lozenge 


within ornamental margin ; rev., floral geo- 
metric figure. 

Obv. 

Undetermined. * A variety of No. 224. 
Mint Hirdt on obv., and date 887 or 878 on 
rev. 


Rev. j* 
*) 


Obv. a a 
V 


Undetermined. A variety of No. 224, 
but obv. scollopped area, rev. square area. 
Mint Hirdt, no date. 

Obv. Rev . 

j UJf jjiyb 

& e-, 

Undetermined. Mint Hirdt; date *# 55. 
Obv., lotus shaped design ; the centre has 
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229 1. 


* AFGHANISTAN — Contd. 

*1 j * ; on two of the pedals Ja* j the rest 
illegible. Rev., in round area : ^ 


77,26 Undetermined. Another variety of 
No. 225, but of' much larger size. Mint 
Hirat, date 919. 

Obv. 1 1 1 


230 1 


231 1 


232 1 


233 4. 


234 2. 


... 46,82 Undetermined. Another variety of 

No. 225 ; mint Hirat (?), date gone. 

Obv. oyfl 

(?) 

... 34,24 Undetermined. Another variety of 

No. 225. Obv....Cj^; Rev. illegible. 

RAJPUTS OF INDIA. 

1 52,02 PrithviR&ja. As in Ar. Ant., PI. XIX, 

fig. 18 ; Ind. Ant., vol. I, pi. XXV, fig. 21, 
pi. XXVI, fig. 30 ; also Chron., p. 64, 
No. 38. (t) 

4 53,23 Ch&hada Deva. With legend Saman- 

51,97 tadeva; as in Ar. Ant., PI. XIX, fig. 16; 
also Chron., No. 39, p. 70. (£) 

2 51,45 Do. With legend Samasarola ; as in 
50,74 Chron., No. 40, p. 70, pi. I, fig. 15, also Ar. 

Ant., PI. XIX, fig. 31, 34, • 37 ; Ind. Ant., 
PI. XXVI, fig. 31. (0 
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Metal. 

j 

00 

.2 

& 


§ 

1 

OQ 

*o 

1 

Gold. 

Silver. 

Copper. 

Mixed. 

.a 

•43 

*S» 

• pH 

£ 

Description. 

0 

235 

236 

3 

1 

... 

. • ■ 

... 

3 

1 

50,16 

49,07 

47,10 

50,03 

• 

RAJPUTS OF INDIA. — (contd) 

Madana Pdla. As in Ar. Ant., PI. 
j XIX, fig. 19, 23, Ind. Ant., PI. XXV, fig. 16, 
PI. XXVI, fig. 27, J. R. A. S., vol. IX, 
fig. 13 ; also Chron., p. 62, No. ,34. (1) 

Sallakshana Deva As in J. R. A. S., 

1 vol. IX, fig. 11, 12; also Chron., p. 62, 
No. 33. (0 

MUGHALS OF INDIA. 

237 

1 


1 



175,25 

Farrokh Siyar. A rupee. As in 
Num. Or., No. DCCCCXII, but mint D&ru- 
1-Saltanat Labor, date 1126, regnal 2. (/) 

SOUTH INDIAN. 

238 

1 

: 



i 


47,62 

Qutbu-d-dln Ffriiz. Doubtful, but see 
Madras Journal of Literature and Science, 
for 1888-89, fig. 4, p. 56. Lettered surfaces 
enclosed within double circle, the inner 
lined, the outer dotted. ( i ) 

Obv . . Rev. 

UiJ| 1 tis, (?) 

3 y j 3j& 

UNDETERMINED. 

239 

1 



i 


104,80 

Unknown. Circular areas with in- 
scribed margins. Each area contains the 
exceedingly crude figure of an animal, 
which cannot bo identified. The marginal 
legends are almost entirely worn off and 
quite illegible. ( i ) 

240 

36 


! 

36 

! 

39.09 
23,29 
13,66 

12.09 
11,59 

7,70 

7,52 

Unknown. Mere copper-drops of varying 
sizes and weights. Mr. Rodgers observes ; 
“ No king’s name on them. Some are very 
small, weighing only 4 grains of copper. 
They were all made of drops of copper which 
were stamped on both sides by dies bearing 
Kufic inscriptions. Tile edges are still con- 


G 
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Description. 


UNDETERMINED. — OowJd. 


vex. Some weigh over 50 grains. They 
all agree in not being prepared for the die 
by cutting or hammering. No definite de- 
scription has yet been deciphered. Some of 

them have (’ adl ) on one side ; some 

have a geometrjc device. There is not 
sufficient inscription on any coin to enable 
me to assign them to any king.” The 
weights on the margin are those of seven 
of the best selected specimens. 


N. B. Of the following Numbers there are a number of spare 
specimens, all being much inferior to those selected for the Indian 
Museum and noticed in the Catalogue. 

Nos. 51 — 54, 224 specimens. 


Nos. 60—70, 

48 

do. 

No. 75, 

11 

do. 

Nos. 76—83, 107 

do. 

Nos. 84 — 86, 

47 

do. 

No. 146 

148 

do. 

No. 240 

210 

do. 
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Postscript. 

The foregoing pages had already passed through the press, whon 
E received from Professor W. Tiesenhausen of Petersburg a*copy of his 
paper on the Oriental Coins of Mr. Lineviteh, published in the Trans- 
actions of the Oriental Section of the Russian Archaeological Society, 
Vol. IV, pp. 289 — 320. Among the coins described in this paper, I find 
several which appear to be identical with some in the Museum Collec- 
tion. Thus Prof. Tiesenhausen’s No. 6 shown in his PI. I, figs. 2, 3 is the 
same as Ind. Mus. Cat. No. 77. The mint is read by the Professor as 
His No. 7 seems to be the same as Ind. Mus. Cat. No. 51, but 
in the woodcut, accompanying No. 7, the horso is shown without a 
saddle. His No. 8 (with a woodcut) is the same or nearly the same hh 
Ind. Mus. Cat. No. 101. Others are : No. 1 = Ind. Mus. Cat. No. 149 ; 
No. 3 = Ind. Mus. Cat. No. 95 or No. 105. Prof. Tiesenhausen^ No. 29, 
which is dated 798 A. H. in Timur’s reign, very much resembles Ind. 
Mus. Cat. No. 230 ; and the latter, therefore, is probably to be attri- 
buted to Timur. So are, in all probability, Ind. Mus. Cat. Nos. 224, 
225, 226, which in design have much resemblance with No. 230. In 
fact, the date of No. 226 is probably to be read 788 in Timor’s reign. 
No. 229 of the Ind. Mus. Cat., to judge from its date 919 A. H., may' 
be a coin of Ismail I, the first kiug of the Safawi dynasty of Persia 
(905-932 A. H.). 
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I. — A new Species and Genus of Coccidee. — By E. T. Atkinson, B, A. 

[Received September 30th Read November 7th, 1888.] 

(With Plato I.) 

The Coccid described below was received from Mr. F. Gammie, who 
procured it at Munghphu (3800 feet) in Sikkim on Quercus incana , 
Gastanea indica , and G . tribuloides . I forwarded specimens to Mr T1T 
Maskellof Wellington, New Zealand, who devotes much attention to 
this family, and he has kindly sent me the drawings of the insect in its 
different stages shown on the accompanying plate. This coccid clearly 
belongs to Maskell’s group Llemicoccina, which is characterised by 
having, in the larval stage, the anal tubercles of the Coccina f and, in the 
adult female, the abdominal cleft and lobes of the Lecanina . I had 
provisionally placed this insect in the genus Pulvinaria of the group 
Lecanina , as the adult female does not appear to differ from the adult 
females of that genus. Mr. Maskell hras at first of the same opinion, 
but, having examined the larval form in its oarliest stages, he -found 
that it presented undoubted and distinct ‘anal tubercles’ (Fig. 11), 
which at once remove it from the Lecanina . 

It cannot be placed in the genus Kermes of the group Eemicoccina 
owing to structural differences, so that we have to form a new genus, to 
which the name P$eudopulvinaria f as suggested by Mr. Maskell, has 
1 
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been given to show its connection with the lecanid genus Pulvinaria. 
The insect is really a hemicoccid possessing more lecanid appearances 
than any other of the group hitherto known. The position of the insect 
on the tree during its several stages is rather curious. The larvae and 
the females of the second stage cluster along the midrib of the lower 
surface of the leaf, whilst the adult female alone is found along the twig 
to which the leaves are attached (Fig. 1). The secretion is closer than 
in Pulvinaria , and quite as cottony during the larval stage, but, in the 
second stage, becomes more waxy, so as to approach in appearance the 
genus Orthezia , and the masses of wax on the leaves are more like 
detached or attached plates (Fig. 2) than threads. Unfortunately the 
male lias not yet been secured. 

It is satisfactory to know that the adult female is subject to the 
attacks of several species of hymenopterous and dipterous parasites, 
which we may hope to characterise hereafter, for, otherwise, from the 
size and number of these coccids on the leaves and twigs affected, much 
damage must ensue, should thoy increase to any extent. It disappears 
during the rains (July— September), but comes on abundantly at the 
close of the rains, and matures about April. 

Genus Pseudopulvinaria nor. 

Adult females naked, without a waxy fringe, somewhat circular or 
oval and flattisli. In Kcrmes , the adult female is entirely globular, 
oxcept a small incision where it rests on the twig to which it is attached, 
and appears to have neither legs, antenna', nor rostrum. 

PSEUDOPULVINARIA SIKKIMENSIS, 11. Sp. 

Adult $ , above reddish-brown, naked, somewhat convex, irregularly 
circular or oval in shape, varying in size, skin smooth, punctulate. The 
insect frequently falls off, leaving the white cottony ovisac attached 
to the twig. Furnished beneath with eyes, antennae, legs and rostrum • 
the abdominal cleft and lobes distinct (Fig. 5) : antennee borne on a 
tubercle, 6-jointed, second joint longest, unarmed; others with setce 
varying in length (Fig. 6) : claw with four digitules, the upper pair 
longest (Fig. 7). The ovisac on which the female rests is formed of a 
compact white cerous substance, following and extending beyond the 
outline of the insect itself. The spinnerets ( filieres : Fig. 8) are 
scattered irregularly over the nether caudal surface and are not arranged 
in groups or circles. Found only on the twigs : long, 5 9 mill. ° 

The 9 of the second stage (Fig. 9) with its waxy plates is found on 
the lower surface of the midrib of the leaf. These plates seem to be 
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attached transversely to a longitudinal median ridge and give this form 
a peculiar ribbed appearance. 

The larval form is furnished with antennae, legs, rostrum, and anal 
tubercles bearing long setm (Fig. 10) . These tubercles are very distinct 
in the earliest stage of the larva ( Vetat embryonmire ; Fig. 11), and are 
characteristic of the group. 

The d 1 is unknown. 

Hab. Mungphu (3800 feet), Sikkim. 

« 

EXPLANATION OF PLATE I. 

Fig. 1. Insect on twig and loaves ; slightly reduced, 

2. Waxy massos on leaves, magnified. 

3. Adult J , dorsal aspect, cotton removed : magnified about 4. 

4. Same, vontral aspect, cotton removed : magnified. 

6. Same, abdominal deft, lobes, anogenital ring and spinnerets : do. 

6. Same, antennas : x 90. 

7. Same, claw and dlgitules : x 90. 

8. Same, spinnerets : magnified. 

9. $ of second stage, dorsal aspect, with waxy plates. 

10. Larva, ventral aspect : x 90. 

11. Anal tubercles just before emerging from the egg : magnified, 

12. Edge of the body of larva with hairs Ac. : x 350, 
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II. — On the Species of Thelyphonus inhabiting Continental India , Burma, 
and the Malay Peninsula . — By Eugene W. % Oates, F. Z. S. Cfom- 
municated by The Superintendent of the Indian Museum. 

[Received January 24th ; — Read April 3rd, 1889.] 

(With Plato II.) 

The obscure animals which belong to this genus are very little 
known. I have steadily collected them for some years now with the 
best results, and not long since I took the opportunity of studying the 
specimens contained in the Indian Musoum, all of which were very 
kindly placed at my disposal by Mr. J. Wood-Mason, tho Superintendent 
of tho museum. 

There are now thirteen species known within the above limits, of 
which three have been already described, eight are new to science, and 
two are unknown to me, and in my opinion insufficiently described to be 
ever determinable. These two were described by Mr. A. G*. Butler many 
years ago and in terms which, when applied to these animals, are 
altogether insufficient. For this reason I have excluded them from 
this paper, and I hope to notice them on a future occasion, when I have 
had time to examine the types, which I understand are in the British 
Museum. These two species are T. sepiaris , described from Tonghoo 
and Ceylon, and T. nigrescens , from Tenasserim (Cist. Ent. vi, p. T29). 

Tho Thelyphoni live under timber and stones, lying concealed during 
the day time and creeping about at night only. When discovered, they 
seem overcome with surprise, but they speedily recover and hurry away 
with considerable speed into holes and crevices. They are frequently 
found at the roots of trees under accumulations of dead loaves and 
rubbish. They require moisture, but must have well drained soil. 

I have never found two species together, and my experience is that 
each species inhabits a tract of country to the exclusion of others. For 
instance, in Rangoon T . rangunensis is found ; proceeding 80 miles north, 
this species ceases and T. sylvaticus occurs. Similarly, further north 
T. saxatilis is alone found to occur. Reef and Double Islands each has 
its peculiar species. The species which so far as I know has the largest 
area of distribution is T . indicus , but the localities “ Western Bengal 
and Southern India ” attached to the few specimens I have been able 
to examine are so vague that no certainty can be attached to this 
point. 

The Thelyphoni , when once you get into the way of finding them, are 
sufficiently abundant. I have frequently found twenty in one morning, 
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and, on one occasion, while visiting the lighthouse on Double Island, I 
secured 360 in three hours* work, myself and one man. 

All the species I have met with emit a peculiar odour, more like 
aromatic vinegar than anything else I know, but more pungent. This 
odour emanates from a liquid which is ejected from an orifice near the 
root of the tail, and so powerful is it that it has frequently betrayed to 
me the position of the animal. On one occasion, when examining a live 
animal, I had a drop of the liquid injected into my eye, but it proved to 
be harmless. • 

These animals, it is hardly necessary to state, are quito incapable of 
inflicting injury to anything large than an insect. They have no sting and 
their cheliceres are very weak. A writer in the “ Scientific American’* 
sometime ago graphically described how a species common in Florida 
was in the habit of killing horses, so powerful was its stingf. This is 
of course all nonsense. 

I have not been ablo t6 discover anything regarding the breeding 
of these whip-scorpions. 1 have taken the very young only a-quarter 
of an inch in Ibngth and also what appeared to be pregnant females, 
but I could find neither eggs nor embryos in them. Mr. Fea, the ener- 
getic Italian naturalist now working in Burma, informs mo, however, 
that he once discovered a femalo carrying a bunch of egg under hor 
cephalothorax by the aid of her first pair of legs. This is all I know 
about the matter. 

The two sexes of the Thclyphuni grow up absolutely alike till full 
grown. At this stage, the male, by some process upon which T am ablo, 
I am sorry to say, to throw no light, undergoes a transformation and 
emerges from it totally different from the female. That this is fact can 
admit of no doubt. Adult males are nearly as abundant as adult females, 
but half or three-quarter grown males with the external characters of 
the adult male, or with any characters at all not possessed by the 
female, are unknown. Once adult the sexes are as different as possible in 
appearance. 

The immature animal^ resemble the adult female in all characters 
except colour, and in this latter respect the differences are not great, 
reds being replaced by olive-yellows or greens and black tints by pink 
ones. 

In growing up, they seem to undergo numerous moults just like 
the scorpions and spiders. 

The adult sexes are markedly different in all the species I know. 
The more marked difference is in the size and armature of the cheliceres, 
but there are minor differences, such as the grooving or entirety of the 
first lower abdominal segment, the size of the abdomen, and the colour 
of the cheliceres. 
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Adults of both sexes may be recognized by a certain redness and 
tumidity of the first lower abdominal segments not apparent in the 
immature animal. 

I append a key to the eleven species known to me, and, in the plate, 
I have figured some parts of certain animals which will be of great 
assistance in the discrimination of the species. 

In my descriptions I have only dwelt upon those characters which 
are of importance, chiefly the details of the cheliceres, the colours, and 
the important points of tlio» cephalothorax and abdomen. I have not 
found the legs to vary in any appreciable degree in the different species, 
and therefore I have omitted them. 

It will be noticed in the key that the females of some species cannot 
be discriminated from eacli other. I do not mean by this that the 
females are absolutely alike, but merely to oxpress my inability to 
diagnose them in intelligible brief terms. Compared with each other 
they are sufficiently distinct, varying in Shade of colour, shape of 
cheliceres, and in other points. 

There are many immature specimens in the Indian Museum which 
I have hesitated to describe till mature animals arc available. It is to 
bo feared that many of the descriptions of these animals arc based on 
young specimens, and, if so, they arc usoloss, as the young of many 
species (which, when adult, are perfectly distinct) are absolutely alike. 

On examining the specimens which the late Dr. Stoliczka referred 
to T. angustus , Lucas (J. A. S. B. 1873, pt. ii, p. 131), I found that the 
specimens were referable to tho young of T. assume nsis, 1\ furmosus , and 
a species from Penang, the adult of which is unknown. 

Key to the Species . 

a. With a sharp ridge between the central and lateral 
eyes. 

a'. First joint of cheliceres with a lateral spine 
as well as a terminal one. 

a". Apophysis of the fourth joint of tjio cheli- 
ceres cylindrical, smooth on both edges, 
the outer edge rounded off at the tip 
(Fig. 13), assamensis , <?. 

6". Apophysis of the fourth joint of the cheli- 
ceres sharply triangular, serrated on both 

edges, assamensis , $ . 

b'. First joint of cheliceres with only a terminal 
spine j second joint generally with t> teotlu 
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c" First lower abdominal segment divided longi- 
tudinally by a groove (Fig. 3 and 4). 
a ,ff . Groove very deep and distinct (Fig. 3). 
a\ Moveable finger of cheliceres festooned 
interiorly (Fig. 5) ; the terminal joint 
of the cheliceres of large size, broader 

, than the fourth joint, indicus , d. 

6*. Moveable finger of cheliceres simply 
rounded interiorly (Fig. 1£) ; the ter- 
minal joint of the cheliceres weak, 


much narrower than the fourth, johorcnsis , d . 

h ,,f . Groove very shallow and indistinct (Fig.4), indicus , $ . 
d”. First lower abdominal segment entire, with 

no trace of a groove, johorensis , 9 . 


h . With no sharp ridge between the central and 
lateral eyes, this region being rounded, 
c'. Apophysis of fourth joint of cheliceres long and 
cylindrical, smooth on both edges, suddenly 
and quadrately widened out on the terminal 

quarter of its length (Fig. 12), andersoni , d. 

d f . Apophysis of fourth joint of cheliceres cylindri- 
cal, smooth on both edges, suddenly narrowed 
on the terminal half of its length (Fig. 10), wood-masoni d. 
e'. Apophysis of fourth joint of cheliceres abso- 
lutely cylindrical, the two edges being 
parallel throughout their length and smooth 

<JH ff- 7). 

a". Length of abdomen and cephalothorax 1*3 

inch, insular is , d. 

f*. Length of abdomen and cephalothorax 1 inch, formosus , d. 

/. Apophysis of fourth joint of cheliceres ap- 
proximately cylindrical but the edges more 
or less swollen towards their extremities 
(Fig. 9). 

g”. Inner edge of the fourth joint of the cheli- 
ceres coarsely granulated ; the inner edge 
of the third joint double the length of the 

front edge of the second,...,,. binghami , S . 

h Inner edge of the fourth joint of the cheli- 
ceres smooth ; inner edge of third joint 
equal to the front edge of the second. 
c ,n . The three hinder pairs of legs uniformly 

red, saxatilis , d . 
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dl n . Cox® and femora of the three hinder 
pairs of legs reddish-brown, the other 
joints red. 

a 1 * * 4 . Apophysis of fourth joint gently swollen 

near the tip only, rangunensis , d. 

& 4 . Apophysis of fourth joint greatly swollen 

over the terminal third of its length, sylvaticus t d. 
g '. Apophysis of the fourth joint of the cheliceres 
triangular, sharply pointed, serrated on both 
edges (Fig. 2 and 8). 

i". First lower abdominal segment broadly 

rounded posteriorly (Fig. 3) all the legs red, binghami , 9» 
First lower abdominal segment sharply pro- 
truding posteriorly (Fig. 4). 

( wood-masoni , 9 . 


e ;// . All the legs uniformly red, ", < insularis , 9. 

C formosus , 9 . 

f , f . Coxae and femora of all the legs reddish- 

brown, the other portions red, rangunensis , 9 • 

g , n . Tlio three hinder pairs of legs uniformly 

red; the first pair reddish-brown, samtilis, 9. 


1. Thelyphonus assamensis. PI. II, Fig. 13. 

Thelyphonus nssamensis , Sfcoliczka, J. A. S. 13. 1869, pt. ii, p. 206, pi. xix, fig. 1 ; 
1873, pt. ii, p. 133, pi. xii, fig. 2. 

Thelyphonus scdbrinus , Stoliczka, J. A. S. B. 1873, pt. ii, p. 130, pi. xii, fig. 1. 

Theliphonus psittacinus , Butler, Cist. Ent. vi, p. 129, pi. v, fig. 2 (1873). 

d*. Cheliceres and cephalothorax black; abdomen black tinged with 
red ; legs and tail very deep red ; below, first joint of cheliceres black 
with a rufous tinge ; cephalothorax, abdomen, and legs deep blood-red. 

9 . Similar in coloration to the male, but with the cheliceres slightly 
tinged with red. 

Immature animal . Entirely dull reddish, the legs tinged with 

olivaceous brown. 

Length 1*7 inches ; cheliceres # 75 inch. 

Many animals of this species aro of an uniform madder-brown 
colour and this is probably the normal colour immediately after the 
change of skin. Analogous cases occur among the scorpions. 

Structure . d . Cheliceres densely and coarsely granulated in every 
part ; second joint with five teeth on the front and lateral edges, always 
distinct, two large spines below ; third joint with a very long sharp 
spine below ; fourth joint very large, with a small spine below and a 
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large apophysis on the interior-front corner, long and cylindrical, ter- 
minated with a large spino and furnished below with numerous teeth 
like a coarse file (Fig. 13) ; fifth joint much narrower than the fourth, 
fixed finger short and tringular almost smooth on both edges, movable 
finger long and curved, serrated below, in shape much as in Fig. 11 ; 
one sharp spine on the lower projecting angle of the joint ; first joint 
of cheliceres below densely punctured and slightly wrinkled in places ; 
the anterior process with a lateral spine as well as a terminal one ; 
cephalothorax densely granulated all over with a very pronounced sharp 
ridge between the lateral and middle eyes. 

First lower abdominal segment wrinkled in the middle, not divided 
by a groove ; posterior edge well rounded. 

Structure $ . Cheliceres as densely granulated as in the male ; second 
joint with five very distinct teeth in front and two spinos bolow ; third 
joint with a blunt spine on tho interior edge and a long, sharp one be- 
low ; fourth joint with a nlinute spine below and a triangular, pointed 
apophysis on the interior-front corner serrated on both edges (Fig. 8) ; 
fifth joint very narrow and feeble, fixed finger short and sharply trian- 
gular, serrated on both edges, movable finger longa nd sharply pointed, 
curved (Fig. 6), serrated on the inner edge; first joint of cheliceres 
below as in the male. 

Cephalothorax as in the male. First abdominal segment below 
differing in no respect from that of tho male. 

Found throughout Assam and Sikkim, and tho liill-rangps of 
Eastern Bengal and Cachar. 

The late Dr. Stoliczka appears to have been ignorant of tho great 
difference of structure between the sexes of these animals, and ho de- 
scribes the two sexes under different names. His name has priority over 
Mr. Butler's by four years. This species is widely distributed and 
appears to be common, and was consequently, we may suspect, known to 
the earlier writers on these animals, but to identify it with any of their 
names is now impossible. It will be well, therefore, to adopt Dr. 
Stoliczka’s name instead of making fruitless attempts to find an earlier 
one. 


2. Thelyphonus indicus. PI. II, Figs. 1 — 6. 

Thelyphonus indicus , Stoliczka, J. A. S. B. 1873, pt. ii, p. 138, pi. xii, fig. 5. 

„ beddomei , „ J. A. S. B. 1873, pt. ii, p. 142, pi. xii, fig. 6. 

$ . Cephalothorax and abdomen dull chestnut-brown ; cheliceres 
bright chestnut ; legs and tail deep red below, cheliceres deep chestnut ; 
abdomen, sternum, and legs bright chestnut. Length 1*3 inches. 

9 . Similar to the male in colour. 

2 
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Structure 9 $ . Cheliceres strong ; basal joint slightly punctured 
and wrinkled towards the front ; second joint densely and coarsely 
granulated, the anterior portion rounded, with five or more sharp distinct 
teeth on the edge and two strongor ones on the lower surface ; third 
joint thickly punctured all over and wrinkled towards the interior edge, 
which is angular and furnished with one spine, another spine below ; 
fourth joint sparingly punctured all over and slightly granulated towards 
the origin of the apophysis which is triangular (Fig. 1) and slightly 
curved backwards, closely serrated on the outer cdgo and furnished with 
a few blunt spines on the inner; fifth joint largo, broader than the 
fourth, sparingly punctured all over, fixed finger triangular, short and 
broad, finely serrated on the outer edge, the inner edge rough and 
furnished with a few small spines ; movable finger slightly curved, the 
upper edge sinuatcd, finely serrated and with a blunt tooth near the tip 
(Fig. 5,), the lower edge simply curved and roughly serrated. 

Cephalothorax densely granulated with a sharp sinuated ridge 
between the lateral and contral eyes. 

First lower abdominal segment of huge size, tumid, divided longi- 
tudinally by a groove and broadly rounded posteriorly (Fig. 3). 

Structure , 9 . Tho abdomen much larger and the cheliceres shorter 
and slighter; the apophysis of the fourth joint of the cheliceres is also 
much broader at the base, but of about the same length, and consequently 
much blunter ; the first abdominal lower segment is pointed posteriorly 
and barely grooved (Fig. 4). The movable finger is also of a very 
different shape and sizo (Fig. 6). 

An examination of the late Dr. Stoliczka’s types and of some other 
specimens more recently acquired by the Indian Museum demonstrates 
that his T. indiens is the male and T. heddomei the female of the same 
species. • 

The number of teeth on the front edge of the second joint of the 
cheliceres varies much in this species as may be seen from the following 
enumeration of examples examined. 

c? . 7 teeth on right ; 5 on left with traces of 3 more. 

d\ 6 on right one being bifid ; 5 on left with trace of another. 

c? . 6 on right ; 5 on left. 

c? . 6 on right ; 5 on left. 

9 . 7 teeth on each side (T. heddomei ). 

All the specimens I have examined came from Southern India and 
Western Bengal, but no precise locality is attached to them. 

Mr. Butler identifies his T. sepiaris with this species (Ann. & Mag. 
Nat. Hist. ser. 4, vol. xii, p. 116), but as he gives T. sepiaris from 
Tonghoo and Ceylon, and allows T. heddomei to be a good distinct species, 
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I fear the matter is too involved for me to arrive at any conclusion on 
the subject without tlio examination of his type, and for this I have had 
no opportunities. 

3. Thelyphonus johorensis, n. sp., PL II, Fig. 11, d*.. 

d . Cheliceres very deep red ; cephalothorax nearly black ; abdomen 
deep red ; legs deep madder, brighter towards the extremities ; below, 
first joint of cheliceres deep red; abdomon, sternum and exinguinal 
joints of legs blood red. Length 1*2 inches’; cheliceres ‘5 inch. 

9 . Similar in colour to the malo ; slightly smaller. 

Immature animal . Cephalothorax and abdomen red, legs brighter, 
cheliceres bright coral-red. 

Structure , d . First joint of cheliceres densely punctured all over ; 
second densely punctured, with six teeth on the anterior and lateral 
edges and two strong spines below ; third densely puncturod all over, 
with a very strong spine befow ; fourth joint densely puncturod, with a 
long recurved triangular apophysis, serrated on the outer edge, and with 
a few teeth on the outer ; fifth joint (Fig. 11) weak, narrower than the 
fourth, sparingly punctured, fixed finger serrated on tho outer edge, with 
a few spines on tho outer and down tho side of the joint; movablo 
•finger weak, serrated on tho inner edge, with a few spines on the lower 
edge. 

Cephalothorax densely granulated all ovor, the space between the 
central and lateral oyes ridged. 

First lower abdominal segment deeply grooved longitudinally (Fig. 
3), extremely swollen largo and rounded. 

Structure , 9 . Similar to the male, but the apophysis of tho fourth 
joint of tho cheliceres shorter and broader at base ; first lower abdominal 
segment without a longitudinal groove, and pointed posteriorly. 

I have much pleasure in naming this species after the territory of 
the Sultan of Johorc, whore Mr. Wood-Mason discovered it. 

4. Thelyphonus anderson i, n. sp., PI. II, Fig. 12. 

d . Cephalothorax and cheliceres dark red, the legs paler red, the 
abdomen of intermediate colour; below, cheliceres dark red; abdomon, 
sternum and exinguinal joints of legs pale red ; tail rather paler than 
the legs. Length 1 inch. 

9 . Similar in colour to the male and of same size. 

Immature animal. Unknown. 

Structure , d. Cheliceres smooth frith a very few minute punc- 
tures; first joint normal; second with a few obsolete teeth on the 
anterior and lateral edge and two strong spines below ; third with a 
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sharp tooth on the lower surface ; fourth with an indistinct spine on the 
lower edge and with a long apophysis on the interior angle. This 
apophysis is about the same length as the joint to which it is attached, 
perfectly cylindrical for three-quarters of the length, and suddenly 
widened out on the terminal quarter of its length to a width half as 
wide again as the cylindrical portion and terminating in a single recurved 
spine (Fig. 12) ; fifth joint feeble, narrower than the fourth, the interior 
edge toothed and furnished with hairs, the exterior edge of the fixed 
finger serrated ; movable finger curved, sharply pointed, furnished 
with hairs and serrated below. Cephalothorax densely granulated, except 
on a portion between tho lateral and central eyes, which is smooth and 
tumid but not ridged. First lower abdominal segment large, broadly 
sinuated behind, but not grooved. 

Structure, 9 . Differs from tho male in the structure of the cheli- 
ceres and first lower abdominal segment. Second joint of cheliceres 
with five distinct teeth, one on the middle of the anterior edge and 
four on the lateral, the foremost, situated at tho angle of the two edges, 
being twice as large as the others, which are all of equal size, two small 
spines on the lower surface ; third joint with a small tooth on the 
interior edge and one below ; fourth joint with a short and sharply 
triangular apophysis, both edges serrated ; fifth joint as in the male. 

The first lower abdominal segment is longer and pointed posteriorly. 

I have much pleasure in naming this species after Dr. John Ander- 
son, the late Superintendent of the Indian Museum, who discovered it in 
Upper Burma. The malo was taken in the second defile of thS Ira wadi 
river and the female on Pudeepyoo mountain. Both are preserved in 
tho Indian Museum. 

The only female of this species is much mutilated, but I have de- 
scribed it to the best of my power. I regret, however, to have to leave it 
out of my key ; when writing which I had not access to the specimen. 

5. Thelyphonus wood-masoni, n. sp., PI. II, Fig. 10. 

d* . Cheliceres and coplialothorax pitchy-black ; abdomen black 
tinged with red ; legs blood-red ; tail like the legs ; below, first joint of 
cheliceres dark reddish-brown ; legs and sternum with first abdominal 
segment blood-red, remainder of abdomen darker red. 

9 . Similar to the male in colour. 

Immature animal . Cheliceres coffee-brown, cephalothorax and 
abdomen dull rufous, tho legs dull reddish vandyke-brown. 

Length, male 1 inch ; female, *95. 

Structure , S . Cheliceres very sparingly punctured and nearly 
smooth all over, tho exterior angle of tho second joint transversely 
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wrinkled; second joint with 3-6 obsolete teeth on the anterior and 
interior edges and two blunt spines below ; third joint with one spine 
bqlow, the interior edge equal in length to tho anterior edge of the 
second joint; fourth joint vory broad, no spino below, with a long 
apophysis springing from the antoro-latcral corner, tho first half cylin- 
drical and broad, the terminal half about half the thickness of the first 
and constricted in the middle, quadratcly terminated and furnished 
with a small spine at the end (Fig. 10), the inside of the apophysis at 
the end with a large rounded process ; fifth joint large, rounded, broader 
than the fourth joint, the inner edge scooped out to receive the rounded 
process on the apophysis of the fourth joint, causing the fixed finger to 
stand out as a cylindrical tooth serrated on both edges ; movable finger 
moderately curved, serrated on the inner edge. 

Cephalothorax densely granulated, the space between the anterior 
and the lateral eyes tumid. 

Structure , 9 . Chelicfcres with the first joint normal ; second with 
five teeth on the anterior and lateral edges and two spines below : third 
joint with a lateral spino and one below ; fourth with a spine below and 
a sharply-pointed triangular apophysis serrated on the inner edge and 
and with 3 spines on the outer ; fifth joint weak, narrower than the 
fourth, the fixed finger sharply triangular and serrated on both edges, 
the movable finger gently curved and serrated on tho inner edge. 

The chelicercs, as in the male, are nearly smooth, being very slightly 
punctured in a few places only. 

Described from specimens taken on Mu ley it mountain in Tenasserim 
and now in the Indian Museum. I have named it after Mr. J. Wood- 
Mason, the energetic Superintendent of tho Indian Museum. 

6. Thelyphonus insularis, n. sp., PI. II, Figs. 7, 8. 

<J. Chelicercs, cephalothorax, and abdomen deep black ; legs and 
tail bright red ; below, the first joint of chelicercs deep red, the other 
joints black, abdomen and legs bright red. Length 1*3 ins. ; cheliccres 
*75 ins. 

9 . Of the same colour as the male. Length 1*3, cliel. *5 in. 

Immature animal. Fourth and fifth joints of tho chelicercs pink, 
second and third pinkish-brown ; cephalothorax and abdomen greenish ; 
coxal and femoral joints of legs pale greenish-brown, the remaining 
joints and the tail pale orange-yellow; below, first joint of chelicercs 
pale red, the other joints, and tho legs, of the same colour as tho upper 
surface, abdomen palo greenish-brown. With ago the colours become 
firmer and the changes to the adult stage are very gradual. In half- 
grown specimens the legs are nearly uniform red and the cheliceres 
becoming blackish. 



14 


E. W. Oates — On the Species of Thelyphonus inhabiting [No. 1, 

Structure , d . Second joint of cheliceres punctured all over, granu- 
lated and wrinkled at the anterior lateral corner, teeth on the interior 
and anterior margins indistinct, very variable in number and in all cases 
small and obsolete, no distinct spine below. Third joint punctured all 
over and coarsely granulated on tho inner edge, with a spine below. 
Fourth joint with very few punctures, nearly smooth, apophysis long 
and cylindrical, terminated with two blunt teeth and with a large 
rounded process interiorly near tho end (Fig. 7). Fifth joint very large 
and round, very nearly smodth, fixed finger short, triangular with a 
broad base, serrated on both edges, movable finger rather shorter than 
the fifth joint, serrated and sinuated within (Fig. 5). First joint beneath 
very sparingly punctured. 

Cophalothorax granulated all over and transversely wrinkled behind 
tho central byes. 

First lower abdominal segment smooth in the middle, not divided 
longitudinally by a groove. 

Structure , 9 . The upper surfaco of choliceres sparingly punctured 
throughout, 2nd joint with five very distinct teeth on the front and 
lateral edges, of which the two on the front edge are tho largest, two 
teeth on the lower surface ; third joint with a tooth on the interior edge 
and one below ; fourth joint with a tooth below, the apophysis trian- 
gular, finoly serrated on the outer edge, with two or three teeth on the 
inner (Fig. 8). Fifth joint narrower than tho fourth, fixed finger sharply 
triangular, serrated on the outer edge, also on the inner edge nearly 
down to the bottom of the joint ; movable finger shorter than fifth 
joint, gently curved throughout and serrated interiorly. 

Cephalothorax and other parts, as in the male, except tho first lower 
abdominal segment, which is pointed posteriorly. 

This species is remarkable for tho huge cheliceres of the adult male. 
It is common on Double Island at the entrance of tho Moulmain River, 
to which island it appears to bo confined, for on the opposite coast of the 
mainland P. formosus only is found. This island, which is crowned by a 
lighthouse, is very rocky, and only a few acres in extent. Some soft soil 
is found here and there under the rocks and under the bricks used for 
the staircase up to the summit of the island, and under these this animal 
occurs in incredible numbers, 

7. Thelyphonus formosus. 

Thelyphonus formosus t Butler, Anu. and Mag. Nat. Hist, ser iv, vol. x, p. 201, 
pt. xiii, f. H. 

,, „ Stoliezka, J. A. S. B. 1873, p. 137, pt. xii, f. 4. 

cf. Cheliceres shiny-black; cephalothorax black slightly tinged 
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with red ; abdomen reddish-brown tending to black ; legs entirely dark 
red ; lower surface dark chestnut, the first joint of the cheliceres much 
deeper; tail paler than the legs. Length 1 inch. 

9 . Similar to the male in colour, and somewhat larger. 

Immature animal . Cheliceres brownish-red turning to almost pure 
red at the end; cephalothorax black; abdomen olivaceous -brown : first 
three joints of all the legs olive-green ; remainder of tho legs and the 
wholo lower surface pale reddish-yellow, darker on tho first joint of the 
cheliceres. 

Structure , cf. Chelicoris very sparingly punctured all over, the 
second joint with a few wrinkles across tho exterior portion, and with 
five more or less obsolote teeth on the anterior and interior edges ; two 
spines on tho lower surface ; third joint with ono spine below ; fourth 
joint with a minute spine below and a long cylindrical apophysis on tho 
interior-front angle, terminated below by a bifid tooth, and with a large 
rounded tubercle within ; fifth joint largo, broader than the fourth with 
a spine beneath, the fixed finger very short and triangular, serrated on 
both edges; movable finger sharp and curved (Pig. 11), finely serrated 
interiorly. 

Cephalothorax finely granulated all over ; space between lateral and 
frontal eyes swollen but not ridged. 

First abdominal segment below smooth, not divided, broadly round- 
ed posteriorly. 

Structure , 9 . Second joint of cheliceres with five very distinct 
teeth on the front edge and two spines below ; third joint with a spine 
below ; third joint with a minute spine below and a short, bluntly- 
triangular apophysis on the interior-frontal angle, serrated interiorly 
and with a few teeth on tho outside; fifth joint weak and narrow, the 
fixed finger triangular, sharply pointed and serrated on both edgos, the 
movable finger weak, sharply curved and serrated within. 

Cephalothorax as in the male. 

First abdominal segment below smooth, the middle posterior portion 
abruptly lengthened. 

Found in the neighbourhood of Moulmoin in Tenasserim, where it 
appears to be common. 

8. Thelyphonus bingiiami, n. sp. 

d\ Cheliceres and cephalothorax deep black; abdomen black 
tinged with rod ; legs bright red ; below, first joint of cheliceres and the 
abdomen deep rod, legs bright red. 

9 . Of the same colour as the male, but the cheliceres strongly 
tinged with red. 
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Immature animal . First and second joint of cheliceres reddish- 
brown, the others coral-red ; cephalothorax and abdomen dark brown ; 
first three joints of all the legs olive-green, the others pale yellowish- 
red ; below, the cephalothorax and abdomen reddish-brown. 

Length 1*1 inches; cheliceres, ? *55; $ *45 inch. 

Strucktre , cP. Cheliceres sparingly granulated and punctured all 
over. Second joint with five ill-defined teeth on the front and lateral 
edges and two small spines below ; third joint very long and cylindrical 
with one spine below ; fourth joint long, the inner side granulated ; with 
a blunt spine below and a long cylindrical aphopliysis on the anterior- 
lateral corner, slightly constricted in the middle and onlarged at the 
tip (Fig. 9) terminated with a rather sharp spine and a tumid process 
interiorly ; fifth joint as broad as the fourth, serrated and festooned on 
the inner, edge ; fingers remarkably small, the fixed one triangular, 
nearly smooth on the inner edge, serrated on the outer, the movable 
one gently curved and serrated interiorly. • 

Cephalothorax minutely and densely granulated, the space between 
the lateral and frontal eyes barely tumid. 

First lower abdominal segment entire, elevated and projecting 
posteriorly. 

Structure , ? . Cheliceres as in the male, but the second joint with 
five sharp and well-defined teeth, one on the anterior edge and four on 
tho inner lateral edge ; apophysis of fourth joint triangular with a few 
large spines on tho inner edge and closely serrated on the outer; the 
fifth joint is much narrower than the fourth but the two fingers are the 
same as in the male. Tho third joint is much shorter and broader than 
tho samo one in the male and the wliolo cheliceres are shorter and 
stouter. 

Cephalothorax exactly as in the male. 

First abdominal segment entire, and rounded posteriorly as in the 
male. 

Tho males and females of this species approach each other very 
closely in structure with regard to the cephalothorax and abdomen and 
the only point of distinction lies in the cheliceres. 

This species is very abundant on Reef Island at the entrance of the 
Tavoy river in Tenasserim. It is a densely wooded island crowned 
by a small lighthouse. It is probably this species which Mons. Simon 
records from Tavoy and not T. formosus . 

I have much pleasure in naming this species after Major C. T. 
Bingham, of the Forost Department of India, who has greatly assisted 
me in collecting these obscure animals. 
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9. Theltphonus saxatilis, n. sp. 

dP. Cephalothorax, cheliceres, and abdomen black; first pair of 
legs reddish-black, except the tarsal joint, which, with the three other 
pairs of legs, is bright red ; tail reddish-brown ; below, the first joint 
of chelioeres black tinged with red ; sternum and base of legs red ; legs 
the same colour as the superior surface ; abdomen reddish brown. 

9 . Resembles the male in colour. 

Immature animal . Chelioeres reddish-brown turning to pink on 
the last two joints ; cephalothorax and abdomen dark olive-brown ; 
first pair of legs olive, except the tarsal joint, which, with the three 
other pairs of legs, is pale red ; below, uniform pale red, except the 
base of the chelioeres, which is reddish-brown. 

Length 1*1 inch ; cheliceres of male, *5. 

Structure , <? . Second joint of cheliceres punctured all over, the 

exterior*front corner wrinkled, the anterior and lateral edges with a 
a few obsolete teeth, varying in number, one spine below ; third joint 
punctured on the upper surface, granulated ou the inner, and one blunt 
spine below; fourth joint nearly smooth, merely with a very few 
punctures, no spine below, apophysis long and cylindrical, constricted 
in the middle, rather swollen at the end with a tumid process on the 
inner side near the tip (Fig. 9) ; fifth joint large, nearly entirely smooth, 
fixed finger short and triangular, serrated on the outer edge, nearly 
smooth on the inner; movable finger rather long, curved throughout, 
the inner edge festooned and serrated. 

Cephalothorax densely granulated, the space between the lateral 
and frontal eyes rather swollen. 

First lower abdominal segment entire, rounded posteriorly. 

Structure , 9 . Cheliceres much shorter than in the male but simi- 
larly punctured, etc. ; second joint with five sharp distinct teeth on the 
front and internal edges and two spines below ; third joint with one 
long spine below ; fourth joint with a spine below and a triangular 
apophysis with a few spines or teeth on the inner edge and densely 
serrated on the outer ; fifth joint narrow and feeble, fixed finger trian- 
gular, serrated on both edges, movable finger curved, sharply pointed 
and servated on the inner surface. 

First lower abdominal segment entire, sharply protruding posterior- 
ly in a blunt point. 

This species is very common at Thayetmyo in Burma being found 
under stones and bricks and in mud walls. Mr. D. K. Macdonald of 
the Public Works Department collected large numbers of this animal 
for me at that place. 

3 
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10. Thelyphonus bangunensis, n. sp. 

c? . Cephalothorax, cheliceres, and abdomen deep black ; coxae and 
femora of all the legs reddish brown, remainder of legs deep red ; 
beneath, the cheliceres dark reddish-black ; sternum and legs deep red ; 
abdomen deep reddish-brown. 

9 . Of precisely the same colour as the male. 

Immature animal . Cheliceres deep reddish-brown turning to red at 
the tips ; cephalothorax and abdomen nearly black ; coxae and femora of 
all the legs and the tibial joint of the first pair of legs deep olive-green, 
remainder of legs pale red. 

Length 1 inch ; cheliceres, *45 in the male, *35 in the female. 

Structure , d . Second joint of cheliceres sparingly punctured, with 
a few obsolete teeth on the front and interior margins and two spines 
below, of which one is very large and one very small ; the exterior upper 
corner wrinkled ; third joint rather closely punctured on the upper and 
outer sides, granulated within, with one tooth below ; fourth joint 
nearly smooth, very broad, no spine below, apophysis very long, cylin- 
drical, and of nearly equal width throughout, slightly wider near the 
extreme tip ; fifth joint large, nearly smooth, fixed finger triangular, 
serrated on both edges, movablo finger curved, sharp-pointed, and ser- 
rated within. 

Cephalothorax densely granulated all over, the space between the 
lateral and frontal eyes slightly prominent and obsolately ridged.' 

First lower abdominal segment entire, with the margin posteriorly 
rounded. 

Structure, 9 • Cheliceres short ; second joint with two spines 
below and five sharp, distinct ones on the front and inner edges, spar- 
ingly puncturod all over but not wrinkled ; third joint sparingly 
punctured all over with a spine on the inner surface ; fourth joint with 
a few punctures, a spine below, and a triangular apophysis with a few 
large teeth on the inner edge and serrated on the outer edge ; fifth 
joint sparingly punctured and serrated on the inner edge, fixed finger 
triangular and serrated on both edges, movable finger short and 
curved and serrated within. 

Cephalothorax as in the male. 

First abdominal segment below sharply produced posteriorly, entire. 

This species is very common in Rangoon and the whole district 
round, being found under old timber, stones, and bricks. 

11. Thelyphonus sylvaticus, n. sp. 
d . Cheliceres pitchy black ; cephalothorax and abdomen dull 
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black ; first pair of legs and the coxes and femora of the other legs very 
dark red, remainder of the legs bright red. 

9 . The adult female is unknown, but will, without doubt, be 
found to have the same coloration as the male in respect to the legs. 

Immature animal . Ohelioeres pinkish brown ; cephalothorax and 
abdomen dull blackish ; coxre and femora of all the legs deep olive, the 
other parts of the legs pale rufous. 

Length *9 inoh ; cheliceres, ’4 inch. 

Structure , <?. Cheliceres very slightly punctured, nearly smooth ; 
second joint wrinkled on the exterior front corner with a few obsolete 
teeth on the front and interior edges, varying in number, one spine 
below ; third joint without any spine ; fourth joint broad with no dis- 
tinct spine below, apophysis long, the first half very narrow and cylin- 
drical, suddenly widening out to double the width on th>e terminal 
third ; a tumid process on the interior surface near the tip ; fifth joint 
fairly large, greatly sinuat^d on the interior edge, fixed finger triangular, 
smooth on the inner edge, serrated on the on ter ; movable finger sharp- 
ly curved, and pointed, serrated on the inner edge. 

The cephalothorax is densely granulated and the first abdominal 
segment entire and rounded posteriorly. 

This species which is remarkable for the colour of its legs is no 
doubt common in the Tliarrawaddy District of Burma, but I only pro- 
cured an adult male and an immature animal of it, the former at Zigon, 
and the latter at Minlila. They were found in forest. 

EXPLANATION OF PLATE II. 

Fig. 1. Apophysis of the fourth joint of the cheliceres of T. indicus cf . 

,, 2. „ ,) » n n T, indicus ?• 

„ 3. First lower abdominal segment of T. indicus d*. 

„ 4. „ „ „ „ „ T. indicus 7 . 

„ 5. Terminal joint of cheliceres of T . indicus d\ 

„ 6. „ „ „ „ T. indicus ? . 

„ 7. Apophysis of the fourth joint of the cheliceres of T. insularis 

u 8. » » „ „ it » » T. insularis % . 

,, 9. „ ,, )> ,> a tt tt saxatilis </* . 

„ 30. „ „ „ „ „ „ „ T. wood-masoni & . 

„ 11. Terminal joint of cheliceres of T. johorensis c f. 

„ 12. Apophysis of the fourth joint of the cheliceres of T. andersoni 

„ 18. „ „ „ ^ t. assamenaU g . 
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III. — Notes on Indian Rhynchota ; Heteroptera, No. 5. 

By E. T. Atkinson, B. A. 

[Received, May 18th Read Jane 6th, 1888.] 

Subfamily, Acanthosomina, Stll. 

Oefvers. K. Y.-A. Fflrh. (3), p. 32, 39 (1872): En. Hem. v, p. 108 (1876) !— 
Acanthosomida, Stal, Hem. Afric., i, p. 33, 219 (1864). 

a, b 9 c , as in Subfam. Pentatomina (J. A. S. B., pt. ii, p. 192, 
1887). 

(d.) Tarsi 2- jointed : scutellum not reaching the middle of the 
dorsum of the abdomen, generally very narrow at the apex ; and fur- 
nished with frena extended almost to the apex : tibiee obtusely rounded, 
rarely furrowed. It contains those genera of the family Pentatomidm 
of Dallas which have the scutellum triangular, subequilateral, or not 
much longer than broad, not reaching or barely extending beyond the 
middle of the dorsum of the abdomen, the apical part placed behind the 
frena, generally small, short, and narrow, the frena generally extended 
for a distance towards the apex of the scutellum, rarely reaching only 
the middle of the scutellum, apical margin of corium straight, rarely 
rounded towards the exterior apical angle, tibise obtusely rounded 
and the sixth ventral segment, in $ , rather strongly sinuated at the 
apex in the middle before the genital valvules. 

Genus Microdeuterus Dallas. 

List Hem. i, p. 299 (1851) ; Walker, Cat. Het. ii, p. 390 (1868) : Stal, Oefvers. 
K. V.-A. F5rh., p. 640 (1870) : En. Hem., v, p. 110, 112 (1876) :—Acanthosoma, pt.,' 
Herr. Schaff, Wanz. Ins., viii, p. 5 (1848). 

Body elongate-ovate : head large, broad, gradually sinuately 
narrowed behind the middle, sides anteriorly parallel or barely diverg- 
ing, apex broadly and obtusely rounded, tylus and juga subequal in 
length : antennae 5-jointed, basal joint short and stout, not extending 
beyond the apex of the head, second joint minute, third joint largest, 
nearly as long as the two following taken together, fourth longer than 
the fifth : rostrum rather long, reaching the base of the ventral spine ; 
2 and 3 joints abogt equal, the fourth shorter, basal joint half concealed 
within the head : pronotum anteriorly and sides distinctly margined, 
margins narrowly elevated and smooth, unarmed : scutellum rather 
small, longer than broad ; frena not extending beyond the mid dl e of 
the scutellum : membrane with longitudinal veins : mesoste thial lamina 
reaching the head : sixth ventral segment, in ? , furnished, towards the 
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sides at the anterior margin, with a small cavity or hollow ; pectus 
with a strong ridge, which is more elevated anteriorly, and cut off 
obliquely at its posterior extremity to make room for the ventral spine 
which is short, scarcely passing the posterior coxae. 

295. Microdeuterus megacephalus, Herr. Schaff. 

Acantho8oma megacephalum, Herr. Schaff., Wanz. Ins., viii, p. 5, t. 251, f. 783 
et B (1848), $. 

Microdeuterus megacephalus, Stal, Oefvers. K. V.-A. F8rh., p. 640 (1870) ; En. 
Hem., v, p. 112 (1876). 

9 . Entirely dark ochreous-yellow ; finely, impressly punctured : 
base and apex of scutellum red-brown, the base with four yellow spots 
(sometimes obsolete) : the pronotum somewhat red-brown towards the 
margin and in the middle : spots on the posterior part of segments of 
the connexivum and its posterior prolongation, brown with a violet 
tint : beneath unicolorourf : rostrum reaching the end of the second 
ventral segment ; the ventral spine extending as far as the base of the 
first pair of feet (Herr. Schaff.). St&l notes that the rostrum, at least 
in the c? , reaches somewhat the apex of the third ventral segment : 
the venter with a median ridge is continued up to the apex of the sixth 
segment, which, in the middle, is a little shorter than the three preced- 
ing taken together, and somewhat obtuse-angularly emarginate at the 
apex : lower margin of the genital segment clothed with long, dense 
hairs, lateral lobes gradually acuminate. Long, 12 mill. 

Reported from Bengal, Calcutta, Sikkim (mihi). 

296. Microdeuterus dallasi, n. sp. 

Microaeuterus megacephalus t Dallas (neo Herr. Schaff ?), List Hem., ii, p. 300, fc. 
10, f. 4 (1851) : Walker, Cat. Het. ii, p. 390 (1867) : StM, Oefvers, K. V.-A. FSrh., 
p. 640 (1870) ; En. Hem., v., p. 113 (1876). 

Differs apparently chiefly in the spinose posterior prolongations of 
the connexivum : these are present, but are much less produced. 

Reported from N. India. 

Genus Acanthosoma, Curtis. 

Brit. Ent. i, p. 28 (1824) : Dallas, pt, List Hem. i, p. 198, 303 (1851) ; Walker, 
Cat. Het , ii, p. 392 (1867) : St&l, Oefvers, K. V.-A. F8rh., p. 368 (1870) ; (3) p. 39 
(1872) ; En. Hem., ii, p. 61 (1870) ; v, p. 110, 113 (1876): Distant, Biol. Centr. Am. 
Bhyn., P- 100 (1879). 

Head punctured, small or moderate, flat, triangular, gradually 
narrowed, narrow at the apex, with the tylus longitudinally impressed ; 
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pronotum levigate, sides immarginate, process of the lateral angles not 
turning forwards, short, triangular, somewhat depressed: scutellum 
narrow at the apex, frena extended for a distance towards the apex, 
apipal margin of corium straight : first joint of the antennas extending 
beyond the apex of the head : mesostethial ridge high, laminated 
posteriorly, abruptly lower before the intermediate coxae, not produced 
hindwards between them ; not or only very slightly extending beyond 
the anterior margin of the mesostethium, more or less distinctly rounded 
at the apex : apical angles of ,the sixth abdominal segment in rounded 
at the apex. 


297. Acanthosoma proxima, Dallas. 

Acanthosoma proximum , Dallas, List Hem., i, p. 303 (1851) : Walker, Cat. Het. 
ii, p. 388 (1867). 

Acanthosoma proxima y St&l, En. Hem., v, p. 113 (1876) ; Distant, Scient. Res. 2nd 
Yarkand Miss., p. 7 (1879). f 

Above brownish or yellowish green : very like A. hcemorrhoidalis , 
Linn., the lateral angles of the pronotum are less prominent, rufous, 
punctured black : apex of scutellum, black (Dallas). Long, 15£ — 16 
mill. 

Reported from Murree (Panjab) : Rawal Pindi (mihi), 

298. Acanthosoma distincta, Dallas. 

Acanthosoma distinctum , Dallas, List Hem., i, p. 304 (1851) : Walker, dat. Het. 
ii, p. 393 (1867). 

Acanthosoma distincta , Scott, A. M. N. H. (4 s.) xiv, p. 290 (1874) : Stil, En. 
Hem., v, p. 113 ( 1876) : Renter, Berlin Ent. Zeitschr., xxv, p. 75 (1881): Distant, 
Trans. Ent. Soc., p. 415 (1883). 

S . Above pale olive-green, rather thickly punctured with black, 
head pointed in front, finely punctured * pronotum with a transverse 
impunctate space towards the anterior margin ; lateral angles promi- 
nent, subspinose, obtuse, ferruginous : scutellum brownish, becoming 
green towards the apex, with the apex itself whitish, membrane brown- 
ish, semitransparent, with a dark line at the base, surrounding the 
apical margin of the corium : abdomen above red, with the mar- 
gins bright orange, with a black band at the junction of each seg- 
ment : body beneath pale testaceous : abdomen with the emargina- 
tion of the apical segment very deep reaching the middle of the abdo- 
men ; the margins spotted with black : legs pale greenish, with the 
tarsi fulvous. Antenn® rather long, pale greenish, with the two apical 
joints dusky ferruginous (Dallas) . Long, 13 — 13J mill. 

Reported from N. E. India, Murree (Panj&b), Darjiling, Japan. 
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299. Acanthosoma difficilis Dallas. 

Acanthosoma difficile, Dallas! List Hem.! h p. 304 (1851) : Walker, Cat. Hot. ii, 
p. 899 (1867) : St&l, Bn. Hem., v, p. 113 (1876). 

d\ Pale olive-green, tinted red and oratige, punctured : head red- 
dish ; juga wrinkled and with a few black punctures : pronotum rather 
thickly punctured? black ; anterior and lateral margins reddish, lateral 
angles prominent, deep red : scutellum deep orange, with numerous 
scattered black punctures, disc of corium thickly and rather finely 
punctured, outer margin orange, rather strongly punctured black : 
membrane transparent, nearly colourless : margins of abdomen not 
spotted : body beneath dark orange : abdomen with the apical segment 
not very deeply emarginate : legs ferruginous-orange : antennas with 
the three basal joints somewhat ferruginous (Balias). Long, 13—14 
mill. 

Locality unknown. 

300. Acanthosoma dubia, Dallas. 

Acantho8<ma dubium , Dallas, List Hem., i, p. 304 (1851) : Walker, Cat. Het., ii, 
p. 399 (1867) : St&l, En. Hem., v, p. 113 (1876). 

d . Closely allied to and hardly distinct from the preceding : 
differs in having the head anteriorly somewhat rounded : angles of pro- 
notum less prominulous, rounded : third joint of the an ternne black at 
the apex (Dallas). Long, 13 — 14 mill. 

Locality unknown. 

301. Acanthosoma laevicornis, Dallas. 

Acanthosoma laevicorne , Dallas, List Hem., i, p. 311 (1851) : Walker, Cat. Het. 
ii, p. 399 (1867). 

d,Q. Above* pale yellowish-olive: head triangular, pointed in 
front, with the tylus passing the juga, the surface slightly wrinkled, 
pronotum thickly and rather coarsely punctured ; lateral angles pro- 
duced into long, impunctate horns which are sometimes yellow, horns 
directed forwards and of the same thickness from the base to near the 
apex which is acute and slightly recurved : scutellum rather strongly 
but not very thickly punctured ; hemelytra very thickly punctured 
membrane transparent, brownish : body beneath, orange or pale olive : 
abdomen impunctate, but very finely wrinkled towards the sides ; apex 
sometimes bright red : legs and rostrum testaceous or pale alive : 
antennas testaceous, with the third joint black, except at the base 
(Dallas), d t long, 15—16 ; 9 , 21 mill. 

Locality unknown. 
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302. AcaSthosoma Foam, Dallas. 

Acanthosomq forfe*, Dallas, List Hem., i, p. S08 (1851) ; Walker, Oat. Het., ii, 
p. 894 (1867) i fit&l, Bn. Hem., v, p. 115 (1876) $ Distant. Solen. Res. 2nd Tarkand 
Miss., p. 7 (1879). 

cP. Elongate, above pale olive-green, rather densely and strongly 
punctured black : head pale, with a few fine black punctures ; the apex 
somewhat pointed, with the tylus longer than the juga ; eyes black : 
pronotum with the lateral angles prominent, forming a short, obtuse 
spine on each side ; two yellowish impunctate patches close to the an- 
terior margin, the lateral margins and angles reddish brown : scutellum 
with the disc reddish brown, with a yellowish, impunctate, median, 
longitudinal line ; the lateral margins and the apex olive-green : mem- 
brane transparent, brownish. Body beneath, pale greyish green, tinted 
with red : abdomen impunctate, obtusely ridged in the middle ; sexual 
organs greatly developed, the latenal pieces produced into two curved 
processes of a bright orange colour, bearing a small brush of hair at 
their apices, and nearly as long as the abdomen : the internal pieces 
black at the tip : prostethium densely and finely punctured : legs pale 
yellowish-green, with the tips of the claws black : rostrum testaceous, 
extreme tip pitchy black : antennas pale yellowish-green, becoming brown 
towards the apex (Dallas). Long, 12^ mill. 

Reported from N. India : Murree. 

303. Acanthosoma elongata, Dallas. 

Acanthosoma elongatum Dallas, List Hem., i, p. 309 (1851 ) ; Walker, Cat. Het., 
i, p. 394 (1867) ; Sttl, En. Horn., y, p. 116 (1876). 

2 . Elongate, above yellowish-green, punctured with black : head 
slightly rugose, impunctate, somewhat pointed in front, with the tylus 
longer than the juga : eyes black : pronotum yellowish-green in front, 
reddish behind, coarsely and rather thickly punctured with black, with 
the exception of a transverse band near the anterior margin ; lateral 
angles produced into strong, deep crimson spines, with the apex obtuse : 
scutellum coarsely but sparingly punctured with black, and with a 
reddish-brown, triangular mark in the middle of the base : coriaceous 
portion of the hemelytra reddish internally, the outer margin and the 
greater portion of the apex, yellowish-green ; the whole surface densely 
and strongly punctured with black and somewhat rugose : membrane 
brownish transparent : body beneath, bright yellow, shining : abdomen 
impunctate, with a strong median ridge ; sexual organs much developed, 
but much less so than in A. forfex ; lateral processes bright red; pieces 
fiat, yellow, widened, emarginate at the tip which is black : prostethium 



25 


1889.] E. T. Atkinson — Notes on Indian Rhynphota. 

with a few black punctures; posterior margin of the metastethium 
thickly and finely punctured : legs greenish-testaceous with tarsi dusky, 
and the tips of the claws black : tip of the rostrum, blackish ; antennae 
with the basal joint greenish- testaceous : the remainder brown, becoming 
darker towards the apex ( Dallas ). Long, 14£ mill. 

Reported from N, India. 

304. Acanthosoma (?) binotata, Walker. 

Acanthosoma binotata, Walker, Cat. Hot., ii, p.*395 (1867). 

Testaceous, elongate-oval, roughly punctured ; punctures brown : 
head elongate, smooth in front ; tylus hardly extending beyond the juga : 
rostrum extending to the last coxa) ; tips black : antenna) slender, less 
than half the length of the body ; joints successively increasing in 
length ; first extending a little in front of the head : pronotum in front 
with a smooth band, of which the fore border is a curved pale testace- 
ous line ; sides and a slender stripe, palo testaceous ; hind angles form- 
ing two long, acute, slightly recurved, spines : scutellum with a slender 
pale testaceous stripe, on each side of which there is a brown patch ; 
tip also brown : pectoral ridge well developed : abdomen beneath 
slightly ridged, with two incomplete macular brown stripes ; spine ex- 
tending to the intermediate coxae : hemelytra clouded with brown, 
around a smooth, transverse, palo- testaceous spot on the disc ; membrane 
cinereous {Walker). Long, — 7 mill. 

Reported from India; differs from G. punctata, Dallas, by the tho- 
racic spines. 


305. Acanttiosoma aspera, Walker. 

Acanthosoma aspera , Walker, Cat. Hot., ii, p. 395 (1867) : Distant, Scien. Res. 
2nd Yarkand Miss., p. 7 (1879). 

Testaceous, elongate-oval, thinly and roughly punctured; punctures 
mostly black : head elongato ; tylus extending very little beyond the 
juga : rostrum extending a littlo beyond the hind coxae ; tip black : an- 
tennae slender, a little more than half the length of tlio body ; first 
joint extending a little beyond the front of the head ; second as long as 
the third; fourth a little shorter than the tliiid ; fifth black, testaceous 
towards the base, shorter than the fourth : hind angles of the pronotum 
forming two red, long, stout, acute, very slightly recurved and ascending, 
spines : pectoral ridge much developed : abdomen beneath slightly 
ridged ; spine extending to the intermediate coxae : legs rather slender : 
membrane cinereous (Walker). Long,' 9 — 9£ mill. 

Reported from India, Murree. 

4 
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306. Acanthosoma (?) truncatula, Walker. 

Acanthosoma truncatulay Walker, Cat. Het., ii, p. 396 (1867). 

Testaceous, broad, nearly oval, roughly punctured : head mostly 
smooth ; tylus extending very little beyond the juga : rostrum exten- 
ing to the last cox® ; tip black : antennae slender, about half the length 
of the body ; first joint extending beyond the front of the head ; second 
as long as the third : pronotum with a smooth band in front, and with 
a slender paler stripe ; hind angles forming two long, stout, hardly acute, 
directly diverging horns : pectoral ridge well developed : abdomen 
beneath smooth, slightly ridged ; spine extending to the intermediate 
cox®: legs rather slender: membrane cinereous {Walker). Long, 6£ 
mill. 

Reported from India. 

307. Acanthosoma (?) immunda, Walker. 

Acanthosoma immunda , Walker, Cat. Het., iii, p. 673 (1868). 

Reddish testaceous, elongate-oval, roughly and rather thinly ptme- 
tured : head elongate, triangular, blackish above, excepting the sides, 
which are reddish and slightly elevated : eyes red : antenn® testa- 
ceous, more than half the length of the body ; first joint extending beyond 
the front of the head ; second longer than the first and than the third ; 
fourth a little longer than the third ; fifth piceous, luteous at the base, 
longer than the fourth : pronotum with two stout acute spines which are 
black towards their tips and are nearly as long as half the breadth of 
the pronotum: scutellum with a black stripe, which is abbreviated 
towards the base : sternal ridge deep : ventral spine extending to the 
intermediate cox® : legs testaceous, slender : membrane pale cinereous, 
with a broad blackish stripe ( Walker). Long, 7-| mill. 

Reported from India. 

308. Acanthosoma (?) alaticornis, Walker. 

Acanthosoma alaticornis , Walker, Cat. Het., iii, p. 673 (1868). 

Tawny, elongate-oval, shining, roughly punctured : head elongate, 
slightly acute sides reflexed : eyes piceous, not prominent : rostrum 
extending to the last cox® ; tip black : antenn® piceous, slender ; first 
and second joints testaceous ; first extending much beyond the head ; 
second as long as the third ; fourth longer than the third ; fifth shorter 
than the fourth : pronotum pale testaceous along each side in front, with 
a broad testaceous band between the horns which are as long as the 
intermediate breadth and are broad and linear from the base to near the 
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tips, where they are black, dilated and recurved ; scutellunf less than half 
the length of the abdomen : pectoral ridge pale testaceous, extending to 
the head : abdomen ferruginous, pale testaceous along each side, black 
at the tip ; .beneath with a pale testaceous stripe ; ventral spine pale 
testaceous, lanceolate: legs slender, pale testacoous: liemelytra pale 
testaceous towards the base and along the hind border, and with a large 
pale testaceous apical spot which extends to the costa ; membraue 
brown: wings cinereous (Walker). Long, 11£ mill. 

Reported from India. * 

309. Acanthosoma (?) nigkicornis, Walker. 

Acanthosoma nigricornis , Walker, Cat. Het., iii, p. 574 (1868). 

Tawny, elongate-oval, roughly and thinly punctured, .testaceous 
beneath : head slightly acute, transversely and finely striated ; sides 
reflexed : eyes piceous, not, prominent : rostrum extending to the inter- 
mediate coxae, tip black: antennae black, slender; first and second 
joints tawny.; first extending much beyond the front of the head ; 
socond a little longer than the third ; fourth longer than the second and 
than the fifth : pronotum with a transverse callus on each side in front ; 
horns black, stout, shorter than the intermediate breadth, very slightly 
curved backward, tapering from the base to the tips, which are slightly 
rounded : scutellum very slightly ridged, less than half the length 
of the abdomen, much attenuated at the tip, which is rounded : pectoral 
ridge deep, extending to the head : abdomen black towards the tip 
above ; ventral spine extending to the middle coxro : legs testaceous, 
slender : hemelytra with a brown costal stripe, which widens towards 
the tip; membrane brown : wings brownish cinereous (Walker). Long 
14} mill. 

Reported from India. 

Genus Sastragala, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 155 (1843). Includes Acanthosoma , pt., Dallas, List 
Horn., i,p. 303 (1851): Sfcal, Oefvers. K. V.-A. Fcirh., p. 638 (1870); Ea. Hem., 
v, p. 110, 113 (1876). 

Pronotum anteriorly levigate ; within the levigate and more or less 
distinctly elevated apical margin with fewer punctures, which are placed 
in a row sometimes confused or here and there double ; process of the 
lateral angles obtusely rounded, horizontal, not turning forwards : 
scutellum narrow at the apex : apical angles of sixth abdominal seg- 
ment, in <5* , straight or somewhat acute, not rounded : mesostethial 
ridge not produced liindw&rds, not, or but very slightly; extending be- 
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yond the anterior margin of the prostethium, more or less distinctly 
rounded at the apex. 

310. Sastragala uniguttata, Donovan. 

Cimex uniguttatus , Donovan, Ins. Ind. Hem., t. 8, f. 5 (1800). 

Acanthosoma uniguttalum J 'D , dllQ l Q ) List Horn., i, p. 311 (1851); Walker, Oat. Het., 
ii, p. 394 (1867). 

Sastragala uniguttata , Sfcal, En. Hem., v, p. 113 (1876) ; excl. syn. Distant, A. M. 
N. H., (5 s.) iii, p. 45 (1879). 

c? . Pronotum with acute spines, ferruginous ; scutellum marked 
with a large whito dot (Donov.). 

Donovan’s figure agrees best with the description of S. heterospila f 
Walker, except that tho latter has a black band or line between the 
lateral angles. 

Reported from Madras, Assam. 

311. Sastragala lineata, Dallas. 

Acantho.ioma ( Sastragala ) lineata , Dallas, Trans. Ent. Soc., v, p. 194 (1849) : 
Walker, Cat. Hot., ii, p. 396 (1867) : Stal, En. Hem., v, p. 115 (1876). 

Above dusky testaceous, strongly punctured with brown : head 
yellow, with a brown line on each side of the tylus, and a row of brown 
punctures on each of the juga ; eyes brown: pronotum with the lateral 
spines acute, slightly recurved, pitchy brown; a transverse band near tho 
anterior margin, and a narrow longitudinal line along the middle *of the 
pronotum impunctato, yellow : scutellum, yellowish brown, paler towards 
the apex, and with a yellow spot in the middle of the base : hemclytra 
dusky testaceous, thickly and strongly punctured, the apex yellowish* a 
short, transverse, impunctato, orango band, near the outer margin, consi- 
derably beyond the middle, directed towards, but not reaching, tho internal 
angle ; membrano transparent, faintly clouded with brown : abdomen 
above deep red, tho margins yellowish; head pronotum and 'abdomen 
beneath, with tho legs, rostrum and antennas testaceous ; the antennas 
rather darker ; ventral spino short, scarcely reaching the intermediate 
legs (Dallas), Body long, 7 mill. 

Reported fron Sikkim. 

312. Sastragala binotata, Distant. 

Sastrbgala hinotata , Dist., Trans. Ent. Soo., p. 353, 1. 12, f. 12 (1887). 

Apex above brownish ochracous ; corium with the lateral margins 
—widened into a spot in the middle— dull ochraceous, inwardly shaded 
blackish, membrane bronzy : head transversely wrinkled : antennas 
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ochraceous, third joint much longer then the second : pronotum and 
scutellum sparingly and coarsely punctured, the corium more thickly 
punctate : lateral angles of pronotum produced into long, somewhat 
conical spines, their apices subacute, and very slightly reflexed hindwards : 
body beneath and legs ochraceous ; apex of rostrum pitchy ( Dist .). Long, 
13 ; exp. angl. pron. 10 mill. 

Reported from Sikkim (mihi). 

313. Sastragala &UFiSPftu, Distant. 

Sastragala rufispina , Dist., Trans. Ent. Soc., p. 325 (1887). 

Body above dark ochraceous, pronotal angles purplish red : head 
finely and transversely wrinkled, apical part of tylus foveated and ex- 
cavated : pronotum, scutellum and corium somewhat sparingly and 
coarsely punctate : lateral angles of the pronotum produced in obtusely 
pointed spines : membrane, pale hyaline, blackish at the base : body 
beneath very pale ochraceous, legs a little darker in hue : apex of the 
rostrum pitchy, reaching second abdominal segment ; last abdominal 
segment with two small black spots at the apex : pronotal spines red, 
beneath as above ( Dist .). Long, 17 ; exp. angl. pron., 11 mill. 

Reported from N. India. 

314. Sastragala mustelina, Distant. 

Sastragala mustelina , Dist., Trans. Ent. Soc., p. 352 (1887). 

Body above ochraceous ; membrane pale brownish ; connexivum 
with the segmental spines black: antennce ochraceous, apical half of 
third joint infuscate, third joint much longer than the second ; head 
somewhat obscurely transversely wrinkled, eyes pitchy : pronotum, 
scutellum and corium coarsely punctate : lateral angles of the pronotum 
produced into long, straight, somewhat conical, subacutely pointed spines ; 
body beneath,' rostrum and legs coloured as above : extrome apex of 
rostrum pitchy (Dist.). Long, 13; oxp. angl. pron., 11 mill. 

Reported from Naga Hills (Assam). 

315. Sastragala heterospila, Walker. 

Acantho8oma heterospila , Walk., Cat., ii, p. 894 (1867). 

Testaceous, elongate-oval, roughly punctured : head and fore-part 
of the pronotum with a reddish tinge ; elongate, tylus extending very 
little beyond the juga; rostrum extending a little beyond the hind coxae; 
tip black : antennce slender, about half the length of the body ; jirst joint 
extending beyond the front of the head ; second much shorter the third ; 
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fourth longer than the third : pronotum with a black band, whioh 
occupies the hind border and includes the hind angles ; these form two 
long acute directly diverging spines : scutellum black, with a large 
luteous spot in the disc ; tips whitish : pectoral ridge well developed : 
abdomen slightly ridged beneath ; spine extending to the intermediate 
coxa) : legs rather stout : hemelytra black along the hind border and 
irregularly black along the outer border ; membrane brown, cinereous 
along the outer border, including a white costal spot at its base 
(Walker). Long 9| mill. 

Reported from the Panjab : Bunkoti in Jaunsar, 9000 feet (mihi). 

316. Sastragala parmata, Distant. 

Sa8tragala parmata , Distant, Trans. Ent. Soc., p. 353 (1887). 

Body above brownish-ochraceous ; spines on pronotum reddish- 
brown ; scutellum with a large cordate ocliraceous spot, surrounded with 
blackish ; antennro ochraceous, 3-4 joints subequal in length, a little 
shorter than the fourth : eyes purplish-brown : pronotum sparingly 
and coarsely punctate, the lateral angles produced into long, thick, 
rounded spines, very slightly reflexed at the apices : scutellum with the 
median spot levigate, remainder coarsely punctate, apex ochraceous ; 
corium coarsely punctate, with the lateral margin luteous and levigate : 
body beneath and legs ochraceous ; apex of rostrum pitchy (. Dist .). Long, 
12 ; exp. angl. pron., 9 mill. 

Reported from N. India. 

Genus Anaxandra, St&l. 

En. Hem. v, p. 110, 113 (1876). 

Mesostethial ridge long, rather prominent to a distance before the 
anterior margin of the prostethium, with the apical part before the same 
margin prominulous, gradually narrowed or acuminated : process of the 
lateral angles of the pronotum turning outwards, slightly upwards 
and distinctly forwards, pronotum at the anterior margin with punc- 
tures arranged confusedly in somewhat like two rows ; apical angles of 
the sixth segment of the abdomen, in c7, somewhat obtuse. 

317. Anaxandra rufescens, Dallas. 

Acanthosoma rufescens , Dallas, List Hem., i, p. 311 (1851) ; Walker, Cat. Het., ii, 
p. 399 (1867). 

Anaxandra rufescens , St&l, En. Hem., v., p. 114 (1867) : Reuter, Berlin. Ent. 
Zeitschr., xxv, p. 77 (1881). 

9 . Head dull olive, impunctaie, pointed in front, with the vertex 
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orange : pronotma with the anterior portion olive, rather coarsely but 
sparingly punctured with black, and with a broSd, impunctate, orange 
band near the anterior margin ; posterior portion ferruginous, rather 
thickly punctured with black ; lateral angles produced into long, acute, 
red spines, which are directed a little forwards, but have the apex 
slightly turned back ; the basal portion of these spines is coarsely 
punctured with black, the apex smooth. Scutellum ferruginous olive, 
sparingly and irregularly punctured with black ; the apex testaceous : 
hemelytra thickly and father strongly punctured with black, with the 
outer margin, as far as the submarginal vein, olive ; membrane trans- 
parent, brownish : body beneath orange ; pectus yellowish ; abdomen 
with the posterior angles of the last segmont, and the posterior margins 
of the intermediate and apical vulvar plates, bright red; legs pale 
yellowish olive, with the base of the femora and the tarsi orange-testa- 
ceous : rostrum short, testaceous : antennte pale olive (Dallas). Long, 
16-17 mill. 

Reported from India, Darjiling (mihi) . 

318. Anaxandra cornuta, Dallas. 

Acantho8oma cornutum, Dallas, Trans. Ent. Soc., v, p. 193, t. 19, f. 6 (1849); 
List Horn., i, p. 312 (1851) ; Walker, Gat. Het., ii, p. 391 (1867). 

Anaxandra cornuta , Stal, En. Hem., v, p. 114 (1876). 

cf , $ . Above olive, slightly clouded with yellowish, rather thickly 
and strongly punctured : pronotum with the lateral angles strongly 
cornuted ; the processes being more darkly coloured than the rest of the 
surface : the antero- lateral margins of the pronotum beneath are greenish : 
scutellum acute, slightly sinuated on each side, immediately before the 
apex ; hemolytra thickly and strongly punctured ; membrane brownish at 
the base, particularly at the internal angles : joints of the antennee con- 
colorous with the body, the apex, and sometimes the whole of tho joints 
pitchy : legs pale brownish yellow, with the tibiae and tarsi somewhat 
darker : ventral spine long, reaching as far as the base of the anterior 
legs. 

<5*. With the pronotal processes dark olive green, rounded at the 
apex, beneath flat, but not grooved : the membrane is pale and semitrans- 
parent ; the abdomen above red, with broad whitish margins : the body 
beneath is pale ochraceous, with a reddish tinge towards the apex of the 
abdomen : ventral spine pale. 

$ . With the pronotal processes pitchy, very acute, the apex recurv- 
ed and tipped with bright orange, strongly channelled beneath ; the mem- 
brane is brownish ; the abdomen beneath pitchy brown, darkest at the 
apex, and palest on the outer margins and along the median ridge ; ven- 
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tral spine pale, tipped with brown : pectus brownish, with the sternal 
ridge semitransparent t head beneath brownish (Dallas). Long, 13; 
breadth of pronotum 10 mill. 

Reported from Sikkim (mihi). 

319. Anaxandra nigro-lineata, Stal. 

Anaxandra nigro-lineata, Sfcal, En. Hem., v, p. 114 (1876). 

$ . Olivaceous-flavescent, sparingly punctured above ; three apical 
joints of the antennoe, lateral margins and longitudinal line (anteriorly 
abbreviated, posteriorly fissured) on the head, longitudinal line on the 
pronotum before the middle, apical interior spot on tho last segment 
of the connexivum, basal band (posteriorly bisinuate) on the last 
dorsal segment, and a transverse line on the mesopleuroe, black : flaves- 
cent spot on the scutellum, exteriorly and posteriorly margined with 
black ; exterior margin of scutellum punctured in rows at that spot : 
lateral angles of the pronotum produced ’in a very long process, spar- 
ingly punctured, smooth towards the apex, acuminate and slightly 
recurved at the apex : dorsum of abdomen sub-sanguineous : mem- 
brane slightly infuscate, exterior margin (base excepted) deeper fus- 
cous : wings infuscate (Stal). Body long, 17 ; breadth of pronotal pro- 
cesses, 18| mill. 

Reported from India, Darjiling (mihi). 

In form and punctuation vory like A. cornuta , Dallas : pronotal 
processes longer and turning less upwards. 

320. Anaxandra sigillata, Stal. 

Anaxandra sigillata, Stal, En. Hem. y, p. 114 (1870). 

9 . Closely allied to A. nigro-lineata , Stal, but smaller, pronotal 
processes shorter, above black, anteriorly at the apex more strongly 
rounded, membrane more obscure, exterior limbus pale at the base, 
margins of the head concolorous, and pronotum without a black longi- 
tudinal line ; spot on the scutellum at tho very narrowly blackish ante- 
rior margin sparingly punctured (Stal). Long, 13 ; breadth of pronotal 
processes, 10 mill. 

Reported from India. 

321. Anaxandra nigrocornuta, Reuter. 

Anaxandra nigrocornuta , Eeutor, Borlin. Ent. Zeitschr., xxv, p. 77 (1881). 

9 . Olivaceous, greenish, head a little, pronotum and scutellum 
sparingly irregularly, and hemelytra more densely punctured black ; 
head, sutures towards the base of the clypeus, and two approximated 
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dots on the margin of the vertex, black ; apical half of third joiut of the 
antennes and two last joints, black ; anterior band on the pronotum and 
its sides posteriorly towards the angles, base of scutellum, clavus towards 
the apex and corium at the claval suture, ferruginous ; lateral angles of 
pronotum produced outwards in a very long horn, entirely black up to 
the sparingly punctured apex, acuminate at the apex and distinctly 
reourved, convex on the anterior margin ; this horn is as long as the 
base of the scutellum, slightly rising : membrane smoky with a small 
whitish dot at the base of the exterior margin : dorsum of abdomen rod, 
apex black, the dorsal genital lobes, in 9 , however, have a rod spot ; 
posterior angles of segments of connexivurn, black ; body benoath pallid. 
Horns of pronotum beneath olivaceous-virescent-ferruginous, punctured 
black ; pectus palely flavescent, colour verging somewhat into ruddy ; 
prostethium punctured, anterior lateral margin viroscent, mcso- and 
meta-stethium somewhat smooth : inferior margin of mosostotliial plato 
rounded : venter slightly rufescent, apical angles of the sogmonts of 
the connexivurn, narrowly black : dorsal genital lobes, in 9 , obliquely 
rounded outward, there before the base abruptly strongly oblique, slightly 
concave {Reuter). Long, 13 \ mill. 

Reported from Darjiling. 

322. Anaxandra fulvicornis, Distant. 

Anaxandra fulvicornis , Dist., Trans. Ent. Soc., p. 354 (1887). 

• 

Body ochraceous, .with an olivaceous tinge : anterior lateral margins 
of the head, a median narrow longitudinal stripe commencing before 
the apex of the head and ending on the disc of the pronotum, and the 
lateral margins of the scutellum (united before the apex), black : basal 
joint of antenna) ochraceous : pronotum with the disc posteriorly coarsely 
punctate, lateral angles produced into long, slightly ascending, and 
directed forwards, dull-luteous spines, of which the apices are very 
slightly reflexed and subacute : basal two- thirds of scutellum luteous, 
posteriorly rounded, and margined black : corium coarsely punctate 
and rugulose : membrane brown : body beneath and legs ochraceous : 
mesonotum with an oblique black line on each side. Closely allied to 
A nigro-lineata, Stal, but differs in the smaller expanse of tho pronotal 
angles ( Dist . Long, 15 ; exp. angl. pron, 14 mill. 

Reported from Sikkim. 

323. Anaxandra taurjformis, Distant. 

Anaxandra tauriformis , Dist., Trans. Ent. Soc., p. 354 (1887). 

Body above bright castaneous : lateral margins of the head, ante- 

5 
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rior and lateral margins and posterior disc of the pronotnm, lateral 
margins of the scutellum, lateral margins of the corinm and the mem- 
brane, ochraceous : 1-2 joints of the antennae, ochraceous : head trans- 
versely wrinkled and with a few dark punctures r eyes greyish-brown, 
margined inwardly ochraceous : pronotnm on the disc sparingly and 
coarsely, on the anterior margin thickly, pnnetate ; linmeral angles 
produced upwards and forwards into long spines of which the apices are 
distinctly truncate ly re flexed hind wards, these spines are sparingly 
punctate for about half theiij length : scutellum sparingly and coarsely 
punctate : corium thickly punctate : abdominal spines above and 
boneath castaneous, but beneath inwardly margined blackish : body 
beneath and legs ochraceous ( Bist .). Long, 15; exp. angl. pron. 14| 
mill. 

Reported from Khasiya Hills (Assam}. 

824. Anaxandra hamata,- Reuter. 

Anaxandra hamata. Renter, Berlin. Ent. Zcitschr., xxy, p. 78 (1881). 

d\ Very like A . rufescens , Dallas, differs however in the lateral 
horn of the pronotum, also (in c? ) in anterior margin before the apex 
itself, being a little more distinctly convex, entirely sanguineous, and 
especially in the structure of the genitalia in tlio S . First genital 
segment about one-third shorter than preceding, apical margin slightly 
sinuate, second segment uncovered on the margin, straight in the middle, 
with two small bands subvertically placed in the middle itself; shortly 
but densely fulvous-pilose, apical angle produced in a long, somewhat 
incurved horn, this horn furnished at the apex with a densely fulvous 
pilose fascicula, its exterior margin as long as the lateral margin of the 
preceding segment, inferior margin as long as the margin of the apical 
segment : styli briefly biramose at the apex, upper ramus narrow and 
acutely acuminate, apex somewhat curved, inferior broader and more 
obtuse, abruptly dentately contracted at the apex (Reuter). Long with 
membrane 15 mill. 

Reported from Darjiling. 

325. Anaxandra compacta, Distant. 

Anaxandra comjpacta , Disk., Trans. Ent. Soo., p. 355 (1887). 

Body above ochraceous, with an olivaceous tinge ; head with the 
basal margin, a spot behind each eye, and the margins of the tylus (not 
reaching the apex), two circular enclosing lines near anterior margin 
of pronotum, and a large median rounded spot near the base of the 
scutellum, black : angles of the pronotum, castaneous : both pronotum 
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and scutellum very obsoletely and obscurely punctate j the corium finely 
but distinctly punctate : angles of pronotum produced in short, robust 
spines of which the apices are rounded above and subtruncate : body 
beneath ochraceous, much tessellated with black : the pronotal spines 
above castaneous ( Dist .). Long, 10 ; exp. angl. pron., 10 mill* 

Reported from Sadiya (Assam). 

♦ 

Genus Clinocoris, Hahn, St&l. 

Pt. Wanz. Ins. ii, p. 70 (1834) ; St&l, Oeftfers. K. V.-A. Forh., xxix (3), p. 30 
(1872) ; Bn. Horn., v, p. 110, 114 (1876). Includes Sastragala, Fieber, Eur. Horn. p. 
78, 327 (1861) ; — Elasmostethus , pt, Fiober, 1. c., p. 78, 328 (1861) : — Elasmucha , St&l, 
A. S. E. F. (4 s.) iv, p. 54 (1864) j Oefvors. K. V.-A. F5rh. p. 638(1870):— 
Meadorus , Muls. and Bey, Pun. France, Pont., p. 315 (1866). 

Antennse 5-jointed, two-thirds of the length of the body, inserted 
under the margin of tlio head forwards in a small elevation, the first 
joint stout and almost as long as tlio third ; the second as long as the 
fourth but thinner ; the third somewhat shorter than the fourth which 
however is stouter and almost as stout as the rounded fifth joint : 
rostrum 4- jointed ; ocelli small, placed near the posterior margin of the 
head : corium besides the strong vein on the inner margin; with a 
longitudinal vein arising at tlio base and bifurcated before the middle : 
membrane with a transverse cellule-like vein emitting six longitudinal 
veins towards the external margin : feet comparatively long and slender. 
The mesostethial ridge posteriorly is produced hindwards between the 
intermediate coxob : the posterior lateral margins of ihe pronotum are 
narrowly depressed and slightly amplified ; the furrow from tlio orifices 
short, or somewhat so : two apical ventral segments in 9 , without a 
subimpressed, opaque, lateral spot. 

326. Clinocoris recurvus, Dallas. 

Acanthosoma recurvum , Dallas, List Hem., i, p. 310 (1851) ; Walker, Cat. Het. ii, 
p. 394 (1867). 

Clinocoris recurvus , Stal, En. Hem., v, p. 114 (1876). 

$ . Ovate, above pale olive, punctured with black : head thickly 
and finely punctured with black, the tylus longer than the juga : pro- 
notum thickly and strongly punctured with black ; the lateral angles 
produced into strong, acute, slightly recurved, deep red spines ; tho 
disc with a broad, transverse, yellowish white band across the middle : 
membrane transparent, brownish : margins of the abdomen dull orange, 
with a black spot at the posterior angle of each segment : body beneath 
fulvous, punctured with black ; the abdomen sparingly and finely, the 
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pectus more thickly and coarsely punctured : ventral ridge, impunotate, 
well marked, but not very prominent : legs yellowish testaceous, with 
the claws black : rostrum testaceous, with the apex black : antennae 
testaceous, with the apical half of the fifth joint black {Dallas). Long, 
10-} mill. . 

Reported from N. India. 

327. Clinocoris punctatus, Dallas. 

Acanthosoma punctatum , Dallas, List Ilem., i, p. 306 (1851) ; Walker, Cat. Het. 
ii, p. 393 (1867). 

Clinocoris punctatus , Stal, En. Hem,, v, p. 114 (1876). 

$ . Greenish testaceous, coarsely punctured : head punctured with 
brown ; tylus passing tho juga : pronotum strongly and closely rugosely 
punctate, the punctures brown : scutellum triangular, with the apex 
much attenuated and produced, strongly but not thickly punctured 
with brown : corium very coarsely punctured, but with a small 
impunctate patch on the disc a littlo behind the middle : mem- 
brane transparent, colourless : margins of the abdomon with a 
small spine at the posterior angles of each segment, and with a small 
black spot on each segment at the posterior margin : abdomen beneath 
coarsely and sparingly punctured on the sides, the disc impunctate and 
with a very distinct median longitudinal ridge : pectus thickly and 
strongly punctured, especially on the sides : legs orange-testaceous : 
antennae testaceous, with the two apical joints brown ( Dallas) t Long, 
9—9} mill. 

Reported from N. India. 

328. Clinocoris cruciger, Reuter, 

Clinocoris cruciger , Reuter, Berlin. Ent. Zeitschr., xxv, p. 80 (1881). 

2 . Saturated ochraceous, head with some fine punctures, prono- 
tum, scutellum and hemolytra strongly impressly-punctured : third 
joint of the antennre subcqual in length to the second, two last equally 
long, last black, base pallid : anterior lateral margins of tho pronotum, 
with an arch just behind the apical margin, a longitudinal lino and 
another transverse line just behind tho middle forming a cross with 
tho former, and lateral angles, impunctate, levigate ; these lateral angles 
straightly, apinosely produced outward, with a distinct spine slightly 
recurved, not quite acuto ; membrane hyaline, with a band irregularly 
streaked fusccscent : abdomen above unicolorously ochraceous, beneath 
with two discoidal bands and a lateral row of spots on both sides, palo 
yellowish. Rostrum not extending beyond tho last cox© : the part of 
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tlio posterior margin of the pronotnm between the margin of the 
cerium and angle, equal in length to the remaining part, towards 
the base much, and towards the angle slightly sinuated, the latter part 
within the margin of the corium straight, very slightly oblique, whence 
the basal margin slightly and very broadly sinuate, basal angles very 
obtuse : scutellum with almost two rows of dots towards the apex which 
is not quite acute: exterior margin of corium, behind the middle, 
strongly roundly ampliGed towards the apex : pectus sparingly, proste- 
thium strongly, punctured fuscous ; mesosternal plate much higher 
towards the apex than before the intermediate coxro, apex almost extend- 
ing beyond the prosternum, and apical margin obliquely truncate, inferior 
margin slightly rounded towards the apex and towards the intermediate 
coxae gradually broadly but strongly sinuate : ventral spine reaching the 
apex of tho mesostornal plate : sixth ventral seg nent, in 9 , emarginate 
at tho apex : apical margin truncate in the middle, folded at the angles of 
the emargination ; superior genital lobes short, very slightly rounded at 
the apex, contiguous to entire interior margin ( lleutcr ). Long, 6£; with 
membrane, 8 mill. 

Reported from Darjiling. 

329. Clinocoris scutellata, Distant. 

Clinocoris scutellata , Dist., Trans, Ent. Soc., p. 355 (1887). 

Body above ochraceous, thickly and coarsely punctate : spines of 
pronotum rosy red : Bcutellum with a blackish median longitudinal band 
extending from about the base to tho middle : antennee ochraceous : 
lateral angles of the pronotum straiglitly produced into subacute spines 
of which the apices are slightly reGexed hindwards, and the posterior 
margins are somewhat sinuated : membrane pale hyaline, with reflections 
of the red upper surface of the abdomen: body beneath and legs 
ochraceous: sternum coarsely punctuate ( Dist .). Long, 8 j exp. angl. 
pron., 6 mill. 

Reported from Naga Hills (Assam). 

330. Clinocoris maculata, Distant. 

Clinocoris maculata } Dist., Trans. Ent. Soc., 355 (1887). 

Body above black ochraceous : pronotum and scutellum coarsely but 
sparingly punctate, corium thickly punctate : spines of pronotum 
black : corium with a levigate, ochraceous spot on tho disc of the apical 
area : punctuation entirely dark-brownish and the corium is therefore 
much darker than the pronotum or scutellum : lateral angles of 
pionotum produced into stout spines of which the apices arc subacute 
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and prominently reflexed, and their posterior margins sinuated : mem- 
brane very pale ochraceous, pitchy towards the apex : body beneath 
apparently ochraceous ( Dist .) . Long, 8 ; exp. angl. pron. 6 mill. 

Reported from N. E. India, 

Subfamily Urostylina, Dallas. 

Uro8tylid(B , Dallas, Trans. Ent. Soc., n. s. ii, p. 15, (1852) ; List Hem., i, p. 313 
(1851); — Urolabidina f StM, En. Hem., v, p. 115 (1876). 

Antennae 5- jointed, basal joint extending to a distance beyond the 
head : rostrum short, scarcely passing the anterior coxae, basal joint 
enclosed in a groove : head small, tylus as long as the juga, lateral 
margins not trenchant ; antenniferous tubercles exserted : genitalia 
generally more or less produced : odoriferous orifices spinose : pectus not 
sulcated (Dallas). 

I. Ocelli present. 

a. Basal joint of the antennae nearly'as long as the head and the 
pronotum taken together ; antennae very slender : — 2. JJrostylis . 

b. Basal joint of the antennae not twice the longth of the head, 
much shorter than the head and pronotum - antennae stouter: — 1. 
Urochela . 

II. Ocelli wanting : — 3. Urolabida . 

Genus Urochela, Dallas. 

Trans. Ent. Soc., n. s., i, p. 2 (1850) ; List Hem., i, p. 313 (1851) ; Walker, Cat. 
Het. ii, p. 410 (1867) ; Stal, En. Hem. v, p. 115 (1876). 

Head small, short, broader than long, abruptly narrowed, just before 
the eyes j juga and tylus produced, distinct, rounded ; tylus longer than 
the juga ; eyes large, prominent, globose ; ocelli moderate, situate close 
to each other at the back of the head ; antennae longer than tho body, 
5-jointed, inserted in a tubercle which appears beyond the margin of tho 
head, just before tho eyes ; first joint stoutest, as long as the pronotum, 
cylindrical, thinner at the base ; second about half as long again as the 
first, and a little stouter than tho second ; fourth about as long as the 
first, slender ; all clothed with fine short hairs which are longer on the 
first joint : rostrum inserted close to the anterior margin of the head, 
short, reaching only to the middle of the mesostethium, 4- jointed, 1 and 
3 joints nearly equal, fourth shorter, second longest ; the first at its base 
enclosed in a small groove of tho underside of the head ; labrum reach- 
ing the middle of the second joint of the rostrum, transversely striated. 
Body broad, very flat above, convex beneath : pronotum trapezoidal, 
slightly margined laterally, much narrowed in front, the anterior 
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margin being considerably narrower than the head and eyes : scutellnfn 
rather short, triangular, with the sides nearly straight and the apex 
acute. Hemelytra ample, the coriaceous part larger than the membra- 
nous, with the basal half of its outer margin much elevated ; a vein 
which arises from a strongly elevated line at the base, runs about two- 
thirds the length of the corium, where it emits a branch on its inner 
side which reaches the base of the membrane, and passing into it, gives 
rise, after running singly for a short distance, to five veins on the disc 
of the membrane, of which the two inner p,nd the two outer ones are 
united at the base before joining the common trunk : the membrane 
reaches beyond the apex of the abdomen, and has six veins, of which 
the outer one is very short, placed at the basal angle. Abdomen convex 
beneath, the margins thin, projecting a little beyond the hemelytra on 
each side: the anal apparatus, in cT , consists of two claw-liko processes 
which project nearly as far as the posterior angles of the terminal 
segment of the abdomen, with their points turned outwards ; a small 
triangular plate is situate at the base of these which it partially covers, 
and within the cavity appears the apex of a second •triangular piece, 
which is probably the margin of the dorsal portion of the segment ; all 
these parts are clothed with long woolly hairs, which nearly fill the 
intermediate spaces : in the 9 , the vulvar plates are not remarkable : 
the pectus is flat ; mesostethium broad, placing a considerable interval 
between the insertions of the anterior and the intermediate feet ; on 
each side of the metastethium close to its anterior margin and near the 
intermediate coxre is a small spino directed outwards and forwards, 
these appear to be perforated on their posterior surface, at about half 
their length and are evidently formed by the produced margins of the 
odoriferous apertures : legs moderate, slender, the posterior pair long- 
est ; tarsi 3- jointed, 1 and 3 about equal, the second minute (Dallas). 
Distinguished from Urostylis , Westw., by its stout antennae of which 
the first joint is riot much longer than the head. 

331. Urochela quadrihjnctata, Dallas. 

Urochela A-punctata, Dallas, Trans. Ent. Soc. (n. s.) i, p. 3, t. 2, f. 1 (1850) : 
Walker, Cat. Het., ii, p. 410 (1867) j St.il, Eii. Horn, v, p. 115 (1876). 

Body elongate-ovate, above ferruginous grey, finely and thickly 
punctured : pronotum narrowly margined with yellow and with a narrow, 
impunctate, longitudinal line on the disc, of the same colour ; a small 
black spot on the lateral margin, near the lateral angle : soatellum with 
a narrow longitudinal yellow line, continuous with that of the pronotum, 
the lateraf margins yellowish : the basal third of the outer margin of the 
hemelytra and a small line in the yellow basal portion, a spot on the 
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disc, and another at the middte of the apical margin, black ; ‘membrane 
pale brown, with the veins paler. Connexivum banded with yellow and 
black ; abdomen beneath smooth, impunctate, yellow ; a spot on each side 
of each segment within the stigmata, and another on the lateral margin, 
black; head beneath, pectus and rostrum, testaceous; the apex of the 
latter, pitchy : legs dusky testaceous, femora punctured with pale 
brown : antennee with the basal joint dusky testaceous, second black, 
pale at the base, 3-4 joints black, basal portion of the latter, yellowish 
white (Dallas). Long, 9 milt, Type. 

Reported from Bhutan, Sikkim ; very common on Observatory 
Hill, Darjiling, at the end of tho rains (mihi), and at Mungphu. 

332. Urochela guttulata, Stnl. 

Urochela guttulatdj Stal, En. Hem., v, p. 115 (1876). 

$ . Palely grey-flavescent, above more densely and more distinctly, 
beneath more remotely and more finely, punctured fuscous ; antenna) 
blackish ; first joint altogether or only towards the base, 4-5 joints 
towards the base, greyisli-flavescent : a line on tho pronotum and scutel- 
lum, more or less distinct, levigate, anterior scars inwardly blackish : 
homely tra with a small fuscous spot on the disc and at tho middle of the 
apical margin, sometimes absent : membrane fuscous with small rounded 
pallid spots, hero and there confluent ; lateral streak on the pectus and 
lateral spots arranged in longitudinal rows, black (Stal). Long, 12 ; 
broad, 5J mill. 

Liko U \ quadri punctata , Dallas, but larger, antenna? shorter and 
more slender, lateral margins of pronotum dilated, before the middle 
obtusely roundly-amplified and obsolctely sub-serrate, slightly sinuated 
in the middle, the levigate line on the pronotum and scutellum much 
less distinct, sometimes partly evanescent ; membrane sprinkled with 
pallid dots ; pectus very distinctly streaked with black. 

Reported from Darjiling, Mungphu (mihi). 

333. Urochela pilosa, St§l. 

Urochela pilosa , St&l, En, Hem., v, p. 116 (1870). 

<3* . Palely greyish-flavescent, pilose : pronotum, scutellum, heme- 
lytra and prostethium somewhat strongly punctured black, the former" 
further adorned with fine subferruginous dots : 2-5 joints of antenna) 
black 4-5 jerints flavescent at the base : lateral limbus of pronotum 
and hemelytra also dorsum of abdomen, weakly ferruginous : mem- 
brane fuscous- vinaceous : two spots on the hemelytra, a band on the 
segments of the connexivum, and the circuit of the spiracula, black ; 
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sides of venter, punctulate. The d has the genital segment retuse ; 
sides emitting a process turning upwards, acuminate at the tip, some- 
what longer than broad at the base. Long, 10^ ; broad, 4| mill. 

Distinguished from the preceding by being somewhat broader, 
dorsal punctuation stronger, without the ventral spots arranged in rows 
or the levigate line on the pronotum and scutellum : lateral margins of 
pronotum anteriorly obtusely rounded, prominent, not sinuated in the 
middle, (Stal). 

Reported from Darjiling. 

334. Urochela bimaculata, Dallas. 

Urochela bimaculata , Dallas, List Horn., i, p. 313 (1851' ; Walker, Oat., Het., ii, 
p. 410 (1807) ; Stal En. Hem., v, p. 116 (1876). 

9 . Head, pronotum and scutellum brownish grey, thickly and 
finely punctured with black : head with two black streaks on the ver- 
tex : pronotum with the lateral margins considerably waved : corium 
whitish, finely punctured with brown and with numerous scattered 
coarse black punctures ; the middle of the disc with a large brown spot, 
membrane semi transp are nt, brownish : margins of the abdomen dark 
brown, with a yellow line on each of tlio sutures : body beneath fulvous : 
abdomen with the disc shining, faintly wrinkled transversely and 
rather sparingly punctured with black ; the sides somewhat opaque, 
thickly and finely punctured with black ; the stigmata and two rows of 
spots on each side of the abdomen black : pectus rather thickly and 
finely punctured on the sides, with the sternum nearly irapunctato : 
femora testaceous, very thickly covered with fine black or brown points ; 
tibia? brownish at the apox ; tarsi with tho apical joint brown : rostrum 
testaceous, with the tip pitchy : antenna? with the basal joint grey- 
ish-testaceous, thickly covered with very minute black points ; 2 — 3 
joints black; 4 — 5 black, with the base yellow ( Dallas ). Long, 13 — 14 
mill. 

Reported from N. India. 

335. Urochela obscura, Dallas. 

Urochela obscura , Dallas, List Horn., i, p. 314 (1851); Walker, Cat. Hot. > ii, 
p. 410 (1867) ; Stal, En. Hem., v, p. 11G (1876). 

d\ $ . Above brown, somewhat obscure, densely and finely punc- 
tured; head impunctate, black, with a spot on each side within the oyes, a 
spot on the middle of the vertex, and tho apices of the juga, brown : lateral 
margins of the pronotum waved, narrowly edged with yellow : scutellum 
rather Qparsely punctured with black* with the basal angles yellowish ; 

6 
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the apex with an indistinct reddish longitudinal ridge : hemelytra 
clouded with blackish ; membrane brown, opaque : margins of the 
abdomen black, with a yellow line on each of the sutures : body beneath 
reddish : abdomen impunctate, minutely transversely rugose, with the 
stigmata black : pectus finely punctured with black on the sides ; pectus 
impunctate, black : legs brownish ; femora with brown dots : rostrum 
brownish testaceous, with the tips pitchy ; antennae with the basal joint 
pitchy brown, palor at the base ; 2 — 4 joints, black ; fifth joint orange, 
tip black : anal plate, in cJ, is entire, convex, and encloses a second plate, 
within and above which the sexual organs are visible (Dallas). Long, 
10| — 12 mill. 

Reported from India. 

336. Urochela discrepans, Walker. 

Urochela discrepans , Walker, Cat. Uet., ii, p. 411 (18G7). 

Tawny, elongate-elliptical, thinly punctured, a little paler beneath ; 
punctures brown or black : head with a black spot on the hind border ; 
tylus conical, extending much beyond the juga ; rostrum extending nearly 
to the hind border of the third ventral segment ; tip black : antenna) 
black, more than half the length of the body ; first joint extending much 
beyond the front of the head ; second as long as the first ; third about 
half the length of the second ; fourth a little shorter than the second ; 
fifth reddish, piceous towards the tip, a little shorter than the fourth : 
pronotum with four incomplete and irregular black stripes .and with 
black, slightly reflexed sides : scutellum with two broad black stripes, 
and with a black dot on each fore angle : pectus and under side of 
abdomon with four rows of black points : hemelytra with two black 
dots, one on the disc and one on the middlo of the outer border : mem- 
brane lurid cinereous. Distinguished from U. bimacnlata by the tylus 
being more prominent, and the first joint of the antennee being more 
slender (Walker). Long, 12 £ — 13 mill. 

Reported from India. 

• 

337. Urociiela pulcttra, Distant. 

Urochela pulchra y Diet., Trans. Ent. Soc., p. 356, t. 12, f. 8 (1887). 

Body above ocliracoous, shaded, and punctured brownish : head 
and pronotum brownish, margins of pronotum, olivaceous ; antenna) 
brownish, second joint longer than the first : scutellum olivaceous, with 
scattered, coarse, brown punctures, with some mottled markings and a 
spot in each basal angle of the same colour : corium olivaceous, with 
large, irregular, coarse, brown punctures on inner area ; clavuj brown- 
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ish ; membrane brownish, apex paler : body beneath brownish, laterally 
spotted ochraceous; connexivum ochraceous, spotted black: legs och- 
raceous, femora speckled brownish : apex of rostrum pitchy ( Dist .). 
Long, 15 mill. 

Reported from Sikkim (Rangbi, mihi). 

338'. Urociiela ferruginea, Distant. 

Urochela ferruginea, Dist., Trans. Ent. Soc., p. 356 (1887). 

Body above brownish ochraceous, very^liickly and darkly punctate : 
eyes and two median linos on head, fuscous : antenna) fuscous, 1-2 
joints subequal in length, third very short : pronotum with a median 
longitudinal line and the margins, narrowly lutcous : scutellum with a 
median longitudinal line, a linoar spot at tho basal angles, the apex and 
the margin, narrowly luteous : corium with tho margins narrowly, and 
some longitudinal discal linos luteous : membrane fuscous : connoxivum 
fuscous, with lineate ochraceous spots : body boncatli brownish och- 
raceous, tinged with fuscous, and with fuscous .lateral spots, connexi- 
vum as above : legs brownish ochraceous, apices of the tibia) and the 
tarsi fuscous ( Dist .). Long, 12 mill. 

Reported from Assam. 

Genus Urostylis, Westwood. 

Pfc. Hope, Cat. Hern., i, p. 45 (1837) : Dallas, List Hem., i, p. 313 (1851) ; Stal, 
En. Hem., v, p. 117 (1876). 

Antennse very long and slender, basal joint nearly as long as 
tho head and pronotum taken together : rostrum and pronotum as in 
Urolabida, Westw. : body less elongated : ocelli present : membrane with 
seven longitudinal veins : abdomen, in d, simple, not armed with a for- 
ceps ; in $ , terminated by a true, corneous, curved, recurved stylus, 
bifid at the apex. 

339. Urostylis punctigera, Westwood. 

Urostylis punctigera , Westwood, Hope, Cat. Hem. i, p. 45 (1837); Dallas, List 
Hem. i, p. 315 (1851); Walker Cat., Hot., ii, p. 411 (1867); Stal, En. Horn., v t p. 
116 (1876) ; Distant, A. M. N. II., (5 s.) iii, p. 45 (1879). 

Rufescent-luteous, punctured, above more or less tinted vi rescent ; 
pronotum with two somewhat large black spots in the middle towards the 
anterior margin (sometimes absent) ; hemelytra with a somewhat large 
black spot in the middlo of the corium : antenna) fuscous, base of tho 
fourth joint, luteous: body beneath and feet concolorous ( Westw .). 
Body long, 10| mill. 

Reported from Bengal, Nepal, common in Sikkim (mihi), Calcutta* 
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340. Urostylis gracilis, Dallas. 

Urostylis gracilis , Dallas, List Hem., i, p. 315 (1851) ; Walker, Cat. Hem., ii, 
p. 411 (1867) ; Stal, En. Hem., v, p. 116 (1870) ; Distant, A. M. N. H., (5 a.) iii, p. 45 
(1879). 

d*. Head impunctate, orange: eyes black: pronotum, scutellum 
and hemelytra green, rather thickly and finely punctured : membrane 
semitransparent, brownish : body beneath yellow, legs fulvous ; tibiae 
pale ; tarsi brownish : rostrum testaceous, with the tip black: antennse, 
very long and slender ; basal joint orange ; second greenish ; 3 — 5 joints 
brownish, the two latter with the base greenish- white ( Dallas ). Long, 
10£ mill. 

Reported from N. India, Sikkim (mihi). 

341. Urostylis pallida, Dallas. 

Urostylis pallida, Dallas, List Hem., i, p. 315 (1851) ; Walker, Cat. Hot., ii, 
p. 411 (1867) ; Stal, En. Hem., v, p. 117 (1876). 

$ , Above pale greenish yellow : head brownish : pronotum finely 
punctured with brown, with the lateral margins waved : scutellum 
more strongly punctured with brown than the thorax : coriaceous por- 
tion of the hemelytra thickly and finely punctured, with the inner and 
outer portions of the apical margin black, the median portion yellow : 
membrane transparent whitish, with a black spot in the inner basal 
angle : body beneath orange : abdomen with the disc smooth and shin- 
ing, tho sides reddish and faintly wrinkled : legs testaceous ; femora 
covered with brown points, which, towards the apex, form a short line 
on each side : rostrum yellow with the tip black : antennae with the 
basal joint testaceous; tho remainder pale brown ( Dallas ). Long, 
13| — 14 mill. 

Reported from N. India, Sikkim (mihi). 

342. Urostylis notulata, Dallas. 

Urostylis notulata , Dallas, Trans., Ent. Soc., (n. s.), ii, p. 16 (1852) : St&l, En. 
Hem., v, p. 117 (1876). 

$ . Ovate, pale testaceous : head rather small, triangular, broader 
than long ; impunctate, faintly wrinkled, with a small oblique pit on each 
side within the eyes ; the apox of the lobes and tho whole underside of 
the head, pale yellow ; eyes dark brown, ocelli reddish; antenniferous 
tuborcles, brown : antenna) clothed with very small whitish hairs ; 
tho basal joint testaceous, bocoming dusky towards the apex and covered 
with very minute brown punctures ; 2— 4 joints brown, the last rather 
paler ; rostrum palo yellow with the extreme tip black : pronotum 
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broader than long, trapezoidal, with the anterior angles rounded off ; 
pale testaceous, rather thickly punctured with brown, with an abbrevia- 
ted longitudinal red line on the middle of the anterior portion ; the 
disc with a faint transverse furrow or impression before the middle ; 
the portion between this furrow and the anterior margin elevated ; 
beneath testaceous, finely punctured with brown, and with a pale reddish 
patch within each antero -lateral angle: scutollum testaceous, rather 
thickly punctured with brown : meso- and meta-notum beneath, pale 
fulvous, smooth, impunctate, with a large dull, pale-brown patch on 
each side. Legs clothed with fine wliitisli hairs : femora yellow-testa- 
ceous, covered with fine brown points; tibioo and tarsi dusky ; claws 
brown : corium testaceous, thickly and rather finely punctured ; the 
punctures pale brown, the apical margin brown, with the median por- 
tion yellow : membrane transparent, colourless, with a dark brown spot 
on the inner basal anglo : wings semitransparent, brownish :* abdomon 
above bright red, shining, very finely wrinkled transversely, with a 
blackish line on each side within the margins : the margins brownish 
testaceous, edged with brown : abdomen beneath with the disc pale 
fulvous, flat, shining, finely wrinkled transversely, covered with very 
minute brown points ; the sides red; the margins testaceous (Dallas), 
Long, 12| — 13| mill. 

Reported from N. India. 

343. Urostylis fumigata, Walker. 

Urostylis fumigata, Walker, Cat. Hot. ii, p. 413 (1867): var., Distant, Scion. 
Res., 2nd Yarkand Miss., p. 7 (1879). 

Testaceous, fusiform, very finely punctured : head very small : 
rostrum extending to half the space between the first coxa) and the 
intermediate pair, apex black : ante n lice nearly as long as the body, 
first joint almost as long as the pronotum, second much longer than 
the first, third piceous, a little more than half the length of the second, 
4-5 piceous, pale testaceous towards the base, fourth a little shorter 
than the second, fifth much shorter than the fourth : pronotum with 
a very slight transverse impression ; sides very slightly reflexed, abdo- 
men, with large apical appendages ; the upper sogment lanceolate, armed 
beneath with two spines: membrane brownish cinereous (Walker), 
Long, 9 \ mill. 

Reported from Silhat, Murree (Marri). 

# 344. Urostylis philoidfs, Walker. 

Urostylis philoides , Walker, Cat. Hot., ii, p. 413 (1867). 

Testaceous-green, fusiform, very finely punctured, testaceous beneath : 
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head small : rostrum extending almost to the intermediate cox®, apex 
black : antennre a little longer than the body ; first joint a little longer 
than the pronotum, second as long as the first ; third black, about half 
the length of the second, fourth blackish, pale testaceous at the base, a 
little longer than the second : pronotum with a very slight transverse 
impression, sides hardly reflexed : scutellum ochraceous towards the tip 
and with an ochraceous callus on each sido at the base ; abdomen, in 
the d\ with very large apical appendages; two long, stout, slightly 
ascending spines, above which there are two small spines : hemelytra 
pale gi'een ; membrane lurid-cinereous. Distinguished from the preced- 
ing by the longer and more slender basal joint of the antennae and by 
the protuberances on the scutellum ( Walker) . Long, 7^ mill. 

Reported from Burma. 

345. Urostylis LoroiDES, Walkor. 

Urostylis lopoides, Walker, Cat. Het., ii, p. 414 (1867). 

Testaceous, elongate- elliptical, minutely punctured; punctures 
brown : head small : rostrum extending to half the space between the 
first coxae and the intermediate pair : antennae pubescent, as long as the 
body ; first joint rather stout, as long as the pronotum, second black, 
testaceous at the base, as long as the first ; third black, about half the 
length of the second ; fourth black, whitish for nearly half the length 
from the base ; shorter than the second ; fifth whitish, black towards 
the tip, shorter than the fourth : pronotum with a pale testaceQus longi- 
tudinal line and with a slight transverse impression, pale testaceous and 
slightly reflexed on each sido and along the fore border ; an elongated 
black point in front pf each hind angle : scutellum with a pale testaceous 
lino : legs moderately long and slender : hemelytra with four small 
brown spots, first and second costal ; first near the base, second at a little 
beforo the middle, third on the disc ; fourth on the middle of the outer 
border; membrane lurid-cinereous (WaUcer). Long, 8| — 9^ mill. 

Reported from India. 

346. Urostylis nigromarginalis, Reuter. 

Urostylis nigromarginalis , Reuter, Berlin. Ent. Zcitsclir., xxv, p. 85 (1881). 

$ . Testaceous, above erectly pallid pilose : pronotum, scutellum, 
and corium externally sparingly punctured with large impressed fer- 
ruginous dots ; scutellum with a sub triangular, fuscesegt spot towards 
the base, a little more densely punctured ; corium internally and towards 
the apex very finely and obsoletely concolorously punctured, impressed 
at the claval suture with a row of minute dots, clavus also at the 
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scutellary margin with a row of strongly impressed dots, lateral margin 
of corinm itself thinly black : membrane hyaline- white, interior and 
basal margins also excurrent streak on apex of membrane, fuscous. 
Long, 12 J mill. 

Rostrum reaching somewhat the middle of the mesosternum : 
antennae Jonger than the body, rufous-testaceous, two first joints with 
long pallid exserted hairs placod close together, third briefly piloso, last 
sub-glabrous, first joint subequal in length to pronotum and half the 
head taken together, second joint almost one-third longer than first and 
a little over time longer than third, the third twice shorter than 
fourth, basal halves of fourth and fifth, pallid ; tlio fifth shorter than 
the fourth: anterior lateral margins of pronotum ochraceous, finely 
serrulate, with long pale hairs, slightly reflexed in the middle : pros- 
ternum without a median ridge ( 9 ) : mesosternum longitudinally 
obsoletely subsulcate at the base, equally convex on the disc : feet 
pallid-pilose, apices of the tibiaa and tarsi, ferruginous : sixth ventral 
segment, in 9 , about two-thirds longer than preceding, apical margin 
very slightly rounded ) dorsal genital lobes seen from above triangular, 
very slightly rounded on the exterior margin, interior broadly distant 
with margin subsinuated, impressed on the disc, inward in tho form of an 
arch, red ; seen from beneath, elongate, with the apex acutely rounded, 
interior margin carinate, ventral lobes turning upwards (Reuter). 

Reported from Darjiling. 

Genus Urolabida, Westwood. 

Pt,, Hope, Cat. Hem., i, p. 45 (1837) ; Dallas, List Ilem., i. p. 313 (1851) ; 
Trans. Ent. Soc. (n. s.) ii, p. 16 (1852) : Stal, En. Hem., v, p. 117 (1 876). Includes 
Vrostylis , p4., Westwood, 1., c., p. 45 (1837) : Calliprepes, White, M. N. IT., (n. s.) iii, 
p. 543 (1839) ; Trans. Ent. Soc. iii, p. 93 (1842) : — Typhlocorts , Herr. Sohaff., Wanz. 
Ins. v, p. 79 (1839) ; ix, p. 175 (1850). 

Body elongate-ovate, slender, sides parallel, pronotum as broad as 
the abdomen, posterior angles not prominent : head small, clypeus 
short : ocelli wanting : rostrum hardly reaching, or extending beyond, 
the intermediate coxa) : antenna), in the very long, slender, longer than 
the. body, 1-2-4-5 joints of equal length, the third joint shorter • 
antennee in the 9 shorter : hem elytra elongate ; membrane with twelve 
very indistinct longitudinal veins : feet elongate, slender : abdomen, in 
dP , terminated by two sty li bearing a forceps and with a shorter inter- 
mediate spine ; . in tho 9 , terminated by a curved, corneous, recurved 
appendage produced almost to half the length of the abdomen or not 
produced. Type, J7. tenera, Westw. 
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347. Urolabida Gratii, White. 

Calliprepes Orayii y White, Mag. N. H., iii, p. 543 (1839) j Trans. Ent. Soo., iii, 
p. 93 (1841—43). 

Urolabida Orayiiy Dallas, List Hem., i, p. 316 (1851) j Trans. Ent. Soo. (n. s.) 
ii, p. 16 (1851); Walker, Cat. Het., ii, p. 415(1867); Stitt, En. Hem., v, p. 117 
( 1876 ). 

Virescent-luteous : pronotum with two posterior triangular dorsal 
spots, and scutellum with two basal spots, red : membrane with an obscure 
basal line, coriaceous part .with a greon transverse line at the apex, 
oblong-elliptical : head small, with a distinct neck, in front slightly 
trilobed : antennte placed on the upper side of the head on a slightly 
projecting lobe, in front of the eyes which are very prominent ; first 
joint not so long as the head and pronotum, ciliated, cylindrical, rather 
thickest at the tip : a depression between the eyes which narrows and 
is continued to the back part of the head, the narrowest part being 
impressed on the sides, no ocelli : rostrum <short, not reaching far bey- 
ond the first pair of legs, apparently 3- jointed, second joint longer 
than first and third : pronotum semicircular, not so broad as the lieme- 
lytra, somewhat truncated behind, in front cmarginate and margined 
as are also the slightly sinuated distinctly ciliated sides : scutellum as 
long as head and pronotum together, pointed : liemelytra largo, reaching 
beyond the abdomen; tho membrane with seven veins, the two interior 
veins almost united at the base, the two exterior united at the apex : 
legs slender, hairy ; tarsi 3- jointed, first joint as long as the second 
and third together, claws furnished with pulvilli : abdomen flal above, 
slightly convex below, margined (White), Distinguished by the geni- 
talia in the 9 being of the ordinary form and not produced into large 
forceps-like process. Long, 14| ; breadth of pronotum, 5f mMl. 

Reported from Nepal. 

348. Urolabida iiistrionica, Westwood. 

Urostylis histrionicay Westwood, Hope, Cat. Hem., i, p. 46,(1837) ; Walker Cat. 
Het. ii. p. 411 (1867). 

Typhlocoris aemicircularisy Herr. Schaff., Wanz. Ins., v, p, 79, f. 525 (1839). 

Urolabida semicircularisy Walker, l. c. p. 414. 

Urolabida hiatrionica } Stal, En. Horn., v, p. 117 (1876). 

Rufescent luteous, punctured; pronotum 'and hemelytra tinted 
virescent ; pronotum posteriorly with a testaceous semicircle running 
through the scutellum to its apex, sides of pronotum testaceous ; a black 
spot at the apex of the corium in the middle ; antennae fuscous, varied: 
with fulvous; body beneath concolorous, feet paler (Westwood), Body, 
long, 10J mill. 
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Walker (l, cJ supra) describes this species as U. 8eniioirculari$ t 
thus : — Ochraceous^f usif orrh, wery finely punctured : *head small ; ros- 
trum^ extending nearly, fo the intermediate coxes ; autennre blackish, 
slender, nearly the lepgth of the body, first joint reddish, as long as the 
pronotum, second a little longer than the first, remainder successively 
decreasing in length, fifth joint reddish at the base : pronotum with 
three bright green patches, one in the middle and one on each side of 
the hind border ; sides slightly reflexed : abdomen and posterior legs, 
ferruginous : fore legs greenish testaceous ; tibire black and slightly 
dilated at the tips ; tarsi black at the base : hemelytra with two pale 
green streaks, and with a deeper green costal streak ; an irregular black 
mark along the outer side ; membrane slightly ochraceous ; wings 
pellucid. A variety has the antennae pale green, joints with blackish 
tips, first entirely blackish ; legs pale greenish tostaceons. Distinguished 
from U. binotata , chiefly in the length of the antennas. Long, 10| mill. 

Reported from India, Sykkim (inihi), Calcutta. 

349. Urolabida tenera, Westwood. 

Uroldbida tenera , Westwood, Hope, Cat. Hem., i, p. 45 (1837) ; Dallas, List Hem , 
i, p. 316 (1851) ; Walker, Cat. Hot , ii, p. 414 (1807); Stal, En. Horn , v, p. 117 
(1876). 

Palely luteous, punctured ; pronotum and hemelytra, virescent- 
luteous ; pronotum posteriorly Culvescent : body beneath, an tenure and 
feet pallid (Westwood). Long, 14„ — 15 mill. 

Reported from India. 

. 350. Urolabida uniloba, StSl. 

Urolabida uniloba , Stal, En. Hem, v, p. 117 (1870). 

<?. Closely allied to U . tenera , Westwood, but smaller, antonnre 
shorter, less slender, first joint as long as the pronotum, extremity of 
the base of the second joint, all the third joint and apical part of the 
two apical joints, black : genital segment without a lateral process, 
median process much shorter, gradually narrowed, abruptly recurved 
from the base, depressed, above with a transverse tubercle almost in the 
middle, apex bilobed (Stal). Long, 10 ; broad, 4| mill. 

Reported from Darjiling. 

351. Urolabida binotata, Walker. 

Urolabida binotata t Walker, Cat. Hot. ii, p> 415 (1867). 

Greenish^ testaceous, fusiform, very finely punctured : head small : 

7 
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rostrum extending a little beyond the first coxae, apex black : antennas 
slender, a little longer than the body, first joint as long as the pronotum, 
second as long as the first, 3-5 joints black towards the tips, 3 shorter 
than 4, the fourth shorter than 3, fifth shorter thap. 4 : pronotum trans- 
versely impressed in front ; sides slightly reflexed : abdomen with two 
apical laminae : hemelytra with a black longitudinal streak extending 
from the disc to the outer border of the corium : membrane pellucid 
(Walker). Long, 101 mill. 

Reported from Silhat. r 

352. Urolabida chenneeli, Distant. 

Urolabida chennelli , Dist., Trans. Ent. Soc. p. 35G (1887). 

Body above reddish ochraceous, marked with black and luteous ; 
head with the median and anterior portions luteous, the eyes fuscous ; 
first joint of antennae reddish ochraceous pronotum with a blackish, 
discal, semicircular line, between which and the base the colour is paler 
and thickly punctured with fuscous ; on the anterior disc are two 
levigate, luteous spots : scutellum luteous with three black basal spots, 
one median and one at each angle, a large round, reddish-ochraceous 
spot divided by a median longitudinal luteous line, and the apical area, 
distinctly punctured fuscous : corium with the inner claval and the 
apical margins, black, these black lines outwardly and broadly margined 
luteous, the costal margin of the same colour : membrane pale hyaline : 
body beneath and legs luteous, apices of the femora beneath, and apices 
of tho tarsi and rostrum, blackish (Dist.). Long, 15 mill. 

Reported from J^aga Hills (Assam). 

353. Ukolabida khasiana, Distant. 

Urolabida khasiana , Dist., Trans. Ent. Soc. p. 357 (1S87). 

Above luteous with reddish-ochraceous markings, a small black 
spot at each lateral pronotal angle, and two black spots on the apical 
margin of the corium: head with some reddish ochraceous markings 
behind the eyes which are blackish; 1-2 joints of the antennae, ochraco- 
ous : anterior and lateral margins of the pronotum and transverse bands 
on disc, also lateral margins of the scutellum and the corium, reddish 
ochraceous : lateral, claval and apical margins of corium luteous, last 
with two distinct black spots : membrane pale hyaline : body beneath 
and legs, luteous : apex of rostrum, a spot on apices of femora beneath, 
aud apices of tarsi, black (Dist.). Long, 14 mill. 

Reported from N. Khasiya Hills (Assam). 
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-Genus Eurhynchiocoris, Reuter. 

Berlin Ent. Zeifcaohr. xxv, p. 84 (1881). 

Body oblong, parallel, somewhat flattish ; head horizontal, equal 
in length to breadth with eyes ; juga acuminate, almost twice shorter 
than clypeus, the latter dilated towards the apex, porrect, genre subacu- 
minate at the apex, the superior margin more strongly rounded and a 
very little longer than the juga, bucculee twice shorter than the head, 
laminately dilated towards the apex, very* low at the base : rostrum 
long, slender, reaching almost the apex of the fourth ventral segment, 
first joint extending beyond the bucculre, second a little less than twice 
longer than the first, third about one-half shorter than second and as long 
as the fourth joint : first joint of the antennas as long as the head, second 
almost ono-third longer than the first, third twice shorter than socond, the 
prosternum obtusely carinate in the middle, and the mesosternum at the 
base (Reuter). * 

354. Eurhynchiocoris sparsipunctatus, Reuter. 

Eurhynchiocoris sparsipnnetatus , Keuter, Berlin Ent. Zoifcschr., xxv, p. 85(1881). 

$ . Ferruginous-fuscous, opaque ; pronotum somowhat margined 
at the base by a transversely impressed line, disc obsoletely rugose, 
irregularly sparingly sprinkled with rather largo, impressed, black dots, 
here and there, however, irregularly formed into black spots : anterior 
lateral margin very slightly sinuate in tho middle, black, testaceous at 
the basal angles : scutellum with the basal angles, two patches ou the 
disc, and a spot beforo the apex, black ; towards the base, finely and 
sparingly, towards the apex, strongly and densely, punctured black : 
clavus with a row of dots here and there abrupt at the scutellary margin ; 
corium with a row of impressed dots at the claval suture and some large 
black dots close to this suture and many others situate in the exterior 
area, disc almost impunctate in the middle, several irregular spots on 
the exterior margin, median spot on the corium and another at tho mid- 
dle qf the apical margin, fuscous : membrane fuscous with 6—7 paler 
veins : pectus with four black-f u scons marginal dots on each side, first in 
the middlo of the side of tho prostethium, second in basal angle of 
mesostethium, and two last on the metastethium : dorsum of abdomen 
red, connexivum testaceous, segments broadly banded black in tho 
middle, spiracula on the ventor placed amid black dots, sides of segmonts 
here with a median point and more internally a small streak on the 
basal margin, black (Renter). Long, 11 mill. 

Reported from Silhat. 
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Sub-fam. Tessaratomina, flt&l. 

Hem. Afrio., i, p. 33, 233 (1864) j En. Hem., i, p. 60 (1870) i—Edessidae, pfc., 
Dallas, List Hem. i, p. 316 (1851). 

(a) as in sub-fam. Pentatomina (Jour. As. Soc. Ben. pt. II, p. 129* 

1887). 

(b.) Spiracula of the basal ventral segment not hidden by the 
posterior part of the metastethium, sides of the basal segment scarcely 
shorter than those of the second segment. 

Stal makes the following sub-divisions of the Asiatic species : — 

Tarsi 3-jointed : antennae 4- jointed, second joint shorter than the 
two apical taken together : apical margin of corium straight or some- 
what rounded : membrane at the base with several areolas emitting 
longitudinal veins ; hamus usually distinct ; primary and subtended 
veins entirely distant : segments of abdomen single. ' 

I. Metastornum much elevated and freely produced forwards : 
scutellum distinctly produced behind the frena, produced part triangu- 
lar or spoon-shaped : thorax more or less produced hindwards at base 
in the middle before the scutellum : — Div. Tessaratomaria. 

II. Metasternum simple or elevated, never freely produced for- 
wards : scutellum equilateral, narrowly and slightly produced at the 
apex behind tho frena, rounded or truncated at the apex : thorax not 
produced posteriorly : — Div. Eusthenaria . 

The other divisions are Oncomeraria chiefly from Australia ; Pri - 
onofjastraria and Cyclogastraria from Africa. 

Div. Tessaratomaria. 

Genus Emuolosterna, Stal. 

En. Hem. i, p. 66 (1870). 

Allied to Tessaratoma Serv., differs in having the head more apute, 
perpendicular ; eyes larger, ocelli nearer the eyes : lateral angles of 
pronotum cornuted, anterior lateral margins not flattened out, and apical 
part of scutellum broader. Body large,, obovate ; head perpendicular, 
small, triangular, narrow at apex, subacute ; lateral margins somewhat 
straight, juga much longer than the short tylus and contiguous before it ; 
bucculee much elevated ; eyes large, transverse ; ocelli very close to the 
eyes : antennse short, somewhat slender, first joint on a level with the 
apex of the head, second joint a little longer than the third, and some- 
what shorter than the fourth : pronotum much declined before the middle, 
posteriorly amplified and produced hindwards, lateral angles produced 
outward in a depressed horn, anterior lateral margins somewhat straight, 
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obtuse towards the anterior margin, not flattened out, posterior lateral 
margins sinuate : scutellum somewhat equilateral, apical part behind the 
frena broad, somewhat equilateral, slightly concave ; apical margin of co- 
rium straight, rounded towards the exterior apical angle : hamus present : 
prostethium furrowed, the margins of the furrow somewhat amplified : 
mesostethium with a rather high ridge, prominulous between the first 
pair of COX89 : metastethium elevated, produced anteriorly in a process 
which is gradually compressly narrowed, gradually increasing in height 
forwards, roundly truncated at the apex, and abbreviated between the 
first pair of coxae, very obtusely sinuated at the base : apical angles of 
the abdominal segments, acute, prominulous : feet short, rather stout : 
femora bispinose beneath at the apex : tibico furrowed above ( Stal ). 

355. Embolosterna taurus, Westwood. 

Tessaratoma taurus , Westw., Hope, Cat. Hem., i, p. 27 (1837). 

Tessaratoma cornuta , Dallas, List Hem. i, p. 342 (1851) ; Walker, Cat. Hot., iii, 
p. 462 (1868). 

Black, very thinly punctured : corium more castaneous : apex of 
scutellum luteous : sides of pronotum produced on both sides in a very 
large, obtuse horn : body beneath fuscous-luteous ; feet short ; femora 
bispinose at the apex ( Westw.). Long, 26-27 mill. 

Above chestnut-brown : pronotum anteriorly thickly rugosely punc- 
tured, disc moderately punctured and faintly wrinkled transversely : 
lateral angles produced into broad, blunt horns, convex above and con- 
cave beneath ; posterior margin much produced over the base of the 
scutellum of which the apex is broad, golden-yellow : membrane brassy 
black : body beneath tawny, abdomen opaque with the median ridge 
and the lateral margins shining, faintly wrinkled : pectus thickly 
clothed with a fine golden pubescence, with the sutures deep dark 
brown, legs castaneous ; rostrum deep castaneous with the apex black : 
antennae pitchy (T. cornuta , Dallas). Long, 2D£ ; exp. hnm. 22 mill. 

Reported from Malacca, Ligor, Borneo, China. 

Genus Tessaratoma, St. Farg. & Scrv. 

Enc. Moth., x, p. 590 (1825) : Am. and Sorv., Hist. Nat. Ins. Hem., p. 164 (1843) : 
Dallas, JLiisfc Horn., i, p. 340 (1851) : Walker, Cat. Het., iii, p. 459 (1868) : St&l, Hem. 
Afric., i, p. 229 (1864) ; En. Hem,, i, p. 68 (1870). 

Head somewhat small, triangular, rounded at the apex, flat ; the 
juga longer than the tylus, and anteriorly contiguous ; antenniferous 
tubercles very slightly prominulous, unarmed ; bucculee rather elevated : 
ocelli near the eyes : antennas 4-jointed, short, somewhat stout : rostrum 
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short, reaching somewhat the middle of the mesosternum, first joint 
posteriorly extending somewhat beyond the bucculae : pronotum rather 
produced posteriorly over the base of the scutellum which is somewhat 
produced at the apex, hardly covering the interior basal angle of the 
membrane ; frena extended to a distance beyond the middle of the 
scutellum : the apical margin of the corium rounded towards the ex- 
terior apical angle : membrane with several areolas at the base, emitting 
longitudinal veins : prostethium anteriorly slightly dilated, sinuated 
behind the eyes, canaliculate in the middle : mesostethium with a 
robust ridge, furrowed behind the middle : metastethium much eleva- 
ted, somewhat sinuated posteriorly, produced to a distance anteriorly, 
the produced part compressly narrowed forwards, extended to the 
first pair of coxae, touching the mesosternal ridge : second ventral 
segment elevated in the middle in an obtuse tubercle, and touching 
the base of the metastethium : feet robust, femora usually spinose 
beneath at the apex ; tibiae furrowed above ; c tarsi 3- jointed (Stal). 

356. Tessaratoma nigripes, Dallas. 

Tessaratoma nigripes , Dallas, List Ilcm., i, p. 341 (1851) ; Walker, Cat. Hot., iii, 
p. 4G1 (18G8) : Stal, Ofvers. K. V.-A. Forh., p. 642 (1870) ; En. Hem., i, p. G7 
(1870). 

Tessaratoma javanica, var. nigripes , Voll., Faun. Ent. Ind. Neorl. p. 26 (1868). 

9 . Colour and form of T. papillosa, Drury : head with the mar- 
gins narrowly edged black : lateral margins of pronotum rounded, 
broadly reflexed : apex of scutellum broad and rounded, hollowed above 
and black : abdomen above black, somewhat shining, finely wrinkled 
transversely, margins dark brown ; beneath dull red, somewhat opaque, 
very thickly covered with minute confluent punctures, with the median 
ridge, the lateral margins and an irregular interrupted band on each 
side of each segment deep pitchy brown : pectus spotted black : sternal 
ridge deep chocolate brown : legs, rostrum and antennas, black (or 
deep brown), the last long and slender (Dallas). Long, 32-33 mill. 

Reported from Java, Philippines, Sikkim (milii). 

357. Tessaratoma malaya, Stal. 

Tessaratoma malaya , Stal, En. Hem., i, p. 67 (1870) : Distant, A. M. N. H. (5 s.), 
iii, p. 45 (1879). 

$ . Ochraceous : antennae, extreme margin of head, rostrum, 
at least half of the apical part of the scutellum behind the frena, spots 
on the pectus at tho coxae, and a large trans verse lateral spot, also the 
feet, black or fuscous-piceous : dorsum of abdomen subsanguineous : 
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wings fulvescent. Differs from T. javanica , Thunb., in its larger size, and 
especially in having the metastethial process gradually higher forwards, 
freely prominulous anteriorly, not quiescent on the sternum, flattened 
lateral part of pronotum much and gradually rounded, entirely some- 
what reflexed : anal valvules, in 9 , as in T. Javanica ( Stdl ). Long, 
35 ; broad, 19 mill. 

Reported from Malacca, Ligor, Assam, Sikkim (mihi). 

358. Tessaratoma javanica, Thunberg. 

Oime a> javanicus , Thunberg, Nov. Ins. Spec., ii, p. 145 (1783) : Gmelin, ed. 
Syst. Nat., i (4), p. 2168 (1788) : Stoll, Punaises, p. 0, t. l,f. 2, andlarra, t.38,f 271 
(1788). 

Te8saratoma javana , Burm., Handb. Ent., ii (i), p. 350 (1835). 

Tessaratoma proxima, Wostw., Hope, Cat. Hem., i, p. 27(1837): Walker, Cat. 
He£., iii, p. 462 (1868). * 

Tessaratoma, papillosa, Blanchard, Hist. Ins. Hem., p 142, t. 6, f. 2 (1840). 

Tessaratoma an gularis, Dolrfn, Stettiii Ent. Zeit., xxiv, p. 349(1863): Walker, 
1. c., iii, p. 462 (1868). 

Var. a. — Tessaratoma conspersa, Stal, Trans. Ent. Soc., (3. s.) i, p 695 (1863) : 
Ent Hem., i, p. 67 (1870) : Walkor, 1. c., p. 462 (1868) : includes shctica , Do TIaan. 

Yar, 6 . — Tessaratoma timorensis , Vollon., 1. c , p. 26, t. 3, f. 4 (1868) : Walker, l. 
c„ p. 464 (1868). 

Tessaratoma javanica , Am. and Serv., Hist. Nat. Ins. Hem , p. 16 (1843) : 
Dallas, 1. c., p. 340 (1851) : Voll., Faune Ent. l'Arch. Ind. Neerl., iii, p. 25, t. 3, f. 4b 
(1868) : Walkor, 1. c., 1, p. 461-2 (1868) : Stal, En. Hem., i, p. 67 (1870). 

Varies in coloration from almost ferruginous to light olive brown. 
In T. javanica , the anal segment, in d 1 , is truncate at the apex, and tho 
apical angles are rounded : in T. papillosa, tho anal sogment, in d 1 , is 
sinuate at the apex and tho apical angles acute. In the latter, tho 
lateral anal valvules, in the $ , are more distinctly sinuate at the apex 
and less obliquely than in the former \ tho interior apical angle, too, is 
acute and tooth-shaped. Thunborg describes this species as : — ‘glabrous, 
luteous, anus obtuse, antennm and feet ferruginous. ’ Stoll describes it: — 
antennae 4- jointed, black ; eyes prominent, distinct : margins of pronotum 
produced forwards, body red-brown with a pectoral spine : feet black. 
When alive entire body beneath covered with a white powdery substance, 
above of the colour of Russian leather or hazel, anterior margin of tho 
head weakly emarginate between the lobes : eyes and ocelli yellowish or 
glaucous : antennae blackish-violet, pilose : lateral margins of pronotum 
sometimes dilated so far as to form a quadrant : apex of scutollum often 
brown : beneath, entire body, or some patches on the pectus, sternal and 
abdominal ridges and the margin of the abdomen of a deep blackish 
brown, or the entire lower surface of that colour : feet black- brownish or 
violet ( Voll .). The ? is smaller, sides of thorax rounded, a little 
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dilated towards the posterior angles; antennas and feet fuscous, tody 
. beneath and abdomen above more carneous : anus formed of a single 
quadrate lobe (T. proximo,, WeStw.). Long, 26 mill. The length ap- 
parently varies from 25 to 35 mill. 

Var. a :—T. conspersa, St§l, $. Testaceous-flavesoent, rather dense- 
ly punctured, above remotely and minutely sprinkled fuscous : pro- 
notum rngosely punctured at the anterior lateral margins which are 
obtusely roundly subangulated in the middle : metastornal ridge some- 
what reaching the first coxea : femora bispinose beneath at the apex 
(Stal). Long, 25 ; broad, 14 mill. Celebes, Java, Arakan (mihi). In 
the Arakanese specimen, the entire scutellum is black. Vollenhoven 
makes the apex of the scutellum and the antennae black ; body beneath 
hardly more obscure: pectus with some transverse brown patches: feet 
obscure brown-red. 

Yar. b : — T. iimorends , Yoll. : small; pronotum not dilated, colour 
hazel, anterior and lateral margins finely «rugose : antennoe and feet 
obscure, almost black. Timor, Sibsagar (Assam). 

Reported from E. Archipelago, Malacca, Sikkim, Assam (mihi.). 

351). Tessaratoma papillosa, Drury. 

Cime x papillosus , Drury, 111. Nat. Hist., i, p. 96, t. 43, f. 2 (1770) : Wolff, Ic. 
Cim., i, p. 12, t. 2, f. 12 (1800) : China. 

Cimcx chinensii , Thunb., Nov. Ins. Spec., ii, p. 45, t. 2, f. 59 (1783) : Walker, 
Cat. Hot., iii, p. 461 (1868) : China. 

Cimpx sinensis , Gmelin, ed. Syst. Nat., i (4), p. 2168 (1788) : Japan, China. 

Tessaratoma chmensis , Guerin, R^gne An., Tcxto, Ins. iii, p. 315 (1829-44) : Dallas, 
List. Hem., i, p. 340 (1851) ; Walker, 1. c., p. 461 (1868) : China. 

Tessaratoma sonneratii, St. Farg. and Sorv., Eno. Metli., x, p. 590(1825) : Guerin, 
1. c., Icon., t. 55, f. 4 (1833) : India. 

Larva, Tessaratoma ossa-cruenta, Gray, Griffith, An. King., xv, p. 239, t. 46,. 
f. 1 (1832). 

Tessaratoma papUlosa, Hahn, Wanz. Ins. ii, p. 123, t. 67, f. 204 (1834) : Am. and 
- Serv., Hist. Nat. Ins. H6m., p. 16 (1843): Walkor, 1. o., p. 461 (1868): St&l, En. 
Hem., i, p. 68 (1870). 

Head small, yellowish-olive, eyes of the same colour : antennae 
black: pronotum yellow-olive, elevated above the level of the head, 
sides rather projecting at the ligature of the wings : scutellum triangu- 
lar, terminating in a point near the middle of the abdomen, upper part 
. of. it lying beneath the pronotum : hemelytra opaque, yellow-olive ; 
membrane almost transparent ; wings yellow-brown : abdomen above* 
dark red, beneath clay-colour, serrulate on the sides, or with a tooth on 
each segment : anus terminates in two angular points, with a small 
spine or cornicle on each side : pectus pale clay colour, having' a Wack 
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Spot directly tmd©#' the fore-legs and another on each side of tho inter- 
mediate pair : alt the legs brown-yellow; rostrum brown (Drury). 
Long, about 25-26 tnill. 

Flavescent, anus 4-toothed, sternum porrect (Gmeltn, 1. o.). 

$ , Above entirely testaceous : beneath with head and pronotum a 
little lighter an£ abdomen a little ferruginous : lateral margins of prono- 
tum almost round, posterior margin tiuncate, almost straight: sternal 
process widened, not extending beyond the base of anterior coxes : abdo- 
men dentate c on the sides, last segment with four small angles, the two 
interior formed s by an emargination : all femora beneath with two short 
spines, placed side by side, a little before the tip (T. sonneratii , Serv.). 
Long, 25-26 mill. Serville observes that he had a specimen of the c? in 
which there was no olivaceous colour, posterior margin of the pronotum 
yellow, tip of scutellum alono brown : antennae and feet brown ferru- 
ginous. Probably this belongs to the preceding species. Stdl ob- 
serves that the lateral val uules, in the 9 , are distinctly sinuated at the 
apex and less obliquely so than in T. javanica , tho interior apical angle 
is acute and dentiform. 

Reported from China, Java, India. The Indian Museum has 
specimens from Amoy, Assam, Calcutta. 

» 

360. Tessaratoma (?) furcifkra, Walker. 

Tessaratoma furcifera, Walker, Oat Het ni, p 463 (1868). 

Testaceous : head, pronotum and scutellum thickly and very mi- 
nutely punctured : head obliquely and finely striated on each side, 
rostrum piceous ; antennre black, second joint a little longer than the 
thud: thorax with the sides piceous, forming two very much rounded 
angles, posterior angles rounded : scutellum slightly grooved towards 
the tip which has a black forked spot : pectus partly black, ridge ferru- 
ginous, reaching the fore cox® : abdomon ferruginous, posterior angles 
of the apical segment, elongated, acute : legs ferruginous : hemelytra 
thickly and minutely punctured ; membrane pale testaceous-cinereous. 
Thorax diveiging directly from the head less than in T. pagillosa, sides 
of thorax almost angular (Walker). Long, 27J- mill. 

Reported from Siam. 

Genns Siphhus, Stal. 

Trana. But. Soo. (8 a.), i, P- 607 (1863) ; En. Horn., i, p. 68 (1870) : Walk., Cft*. 
Het. iii, p. 467 (1868). 

Body obovate: head rather large, obtusely triangular* antennas 
4* jointed : pronotum somewhat produced posteriorly, posterior lateral 
margins /slightly sinuate : scutellum triangular, narrow at the apex : 
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metastethium elevated, produced like a horn forwards: feet short, 
robust, unarmed. Allied to Tessaratoma , head larger, pronotum not so 
produced posteriorly (Stdl). 

361. SlPHNUS ALCIDES, St&l. 

*Sip1vnu8 alcides , St&l, Trans. Ent. Soo., (3 s.) i, p. 697 (1863) 5 En. Hem., i., p, 68 
(1870) : Walker, Cat. Het. iii, p. 467 (1868). 

d* . Yellow-castaneous, shining, hemelytra more obscure : antennas 
obscurely subroneous, apical joint weaker towards the apex : lateral mar- 
gins of pronotum and abdomen, also costal margin of hemelytra anterior- 
ly greenish-brassy : membrane fuscous : pronotum one-fifth shorter than 
breadth, sparingly, distinctly punctured, anterior margin somewhat 
sinuate in the middle, lateral margins slightly rounded behind the mid- 
dle, not reflexed, posterior margin slightly rounded : scutellum sparingly, 
distinctly punctured: hemelytra finely, rgmotely punctured ( Stdl )? * 
Long, 31 ; broad, 16J mill. 

Reported from Cambodia. 

362. SlPHNUS HECTOR, St&l. 

Siphnus hector , Stal, Trans. Ent. Soc., (3 s.), i, p. 697 (1863) ; En. Hem., i, p. 68 
(1870) : Walker, Cat. Het., iii, p. 467 (1868). 

cf . Narrowly obovate, weakly castaneous, remotely obscurely punc- 
tured : scutellum, antonnro and feet, fuscous-castaneous : apex of two 
apical joints of the antennro, apex of scutellum and basal part of femora, 
yellow-castaneous : hemelytra castaneous, veins sparingly sprinkled 
flavescent : membrane fuscous : anterior lateral margins of pronotum, 
margin of abdomen and irregular, transverse spots on venter, arranged 
in four rows, subceneous-fuscous. Narrower than the preceding, more 
densely and more distinctly punctured : pronotum one-third shorter 
than breadth, anterior lateral margins slightly incrassate, straight, 
anteriorly very slightly rounded, anterior margin slightly somewhat 
sinuate in the middle, basal margin somewhat straight (Stdl), Long, 
29 ; broad, 16 mill. 

Reported from Malacca. v 

363. Siphnus dilatatus, Walker. 

Siphnus dilatatus , Walker, Cat. Het., iii, p. 467 (1868). 

Tawny, elongate-oval : head finely and transversely striated : ros- 
trum extending nearly to the intermediate coxae ; tip blkck : pVonotum 
and scutellum thinly and roughly punctured: pronotum with $ very 
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slight transverse ridge near the fore-border and with a blaok marginal 
line extending on each side from the fore-border, to the bind angle 
which is rounded and prominent : scutellum darker than the pronotum, 
triangular, acute, abruptly attenuated and slightly furrowed ' near its 
tip : pectus testaceoufe ; sternal ridge lanceolate, extending to the first 
coxce, its posterior extremity concave, contiguous to the broad, round, 
ventral spine, abdomen blackish : beneath piceous, very thiokly and finely 
punctured, its middle part longitudinally and very minutely striated ; 
hind angles of the apical segment elongated, acute, not extending so far 
as the appendages, which are acute : legs piceous ; femora tawny at the 
base : hemelytra piceous^ thickly and minutely punctured : wings black 
(Walker). Long, 38| mill. 

Reported from Siam. 

Genus Hypencha, Am. and Serv. 

Hist. Nat. Ins. Hem., p. 160(1843): St&l, Ea. Hem , i, p. 68 (1870). 

Head rather pointed : antennaa a little longer than in the genus 
Tdssaratoma, with the joints proportionately more slender and not short, 
stout and incrassate : rostrum not reaching the insertion of the inter- 
mediate feet : pronotum transverse, the posterior angles prominent, 
though rather rounded ; the posterior margin slightly rounded and sinu- 
ated, not extending over the base of the scutellum : sternal ridge ex- 
tended in a point which becomes lower at the insertion of the inter- 
mediate feet and advances in the form of a recurved hook, compressed 
and obtuse, beyond the first pair of feet : scutellum not reaching the 
middle of the abdomen, its tip canaliculate or spoon-shaped : abdomen 
oval, not or only very slightly enlarged on each side : feet as in Tessara - 
toma but the internal or posterior spine at the end of the intermediate 
and last femora is notably more robust than the external or anterior 
spine : there are apparently no spines at the tip of the first femora : 
the other characters as in Tcssaratoma (Am. and Serv). 

364. Hypencha luctcjosa, St&l. 

Hypencha luctuosa , Stal, Trans. Ent. Soc., (3 s.) i, p. 596 (1863) ; St&l, En. Hem. 
i, p. 69 (1870). 

Tessaratoma luctuosa, Walker, Oat. Hot., iii, p. 463 (1868). 

<3\ Obovate, subroneous black; above sparingly, distinctly, on 
hemelytra more finely, punctulate ; beneath, densely and finely rugu- 
losely punctured : apical joint of antcnnoe (oxcept the base), head be- 
neath and meso- and meta-stethium yellow-testaceous : lateral angles of 
pronotum hardly prominent. Allied to II. apicalis , St Faig, but 
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narrower, lateral angles of pronotnm rounded, hardly prominent out- 
wards and in no sense forwards : margins of abdomen immaculate : last 
femora beneath near the apex armed with two spines (JSt&l). Long, 28 ; 
broad, 15 mill. 

Reported from Burma. 

865. Hypencha apioalis, St. Fargeau & Serville. 

Tessaratoma apicalis , St. Farg. and Serv., Eno. M4th. x, p., 591 : Burm., Handb, 
Ent., ii (i), p. 351 (1836) : Voll., Faun© Ent. l’Arch. Ind. Neerl., iii, p. 26 (1868) ; 
Walker, Cat. Het., iii, p. 462 (186$). 

Var. — Hypencha reriki , Ellenr., Nat. Tijdschr. Ned. Ind., xxxiv, p. 160, f. 30 
(1862) ; Walker, 1. c., p. 462 (1868). 

Te88aratoma picea , Dallas, List Hem., i, p. 341 (1851). 

Hypencha apicalis , Am. & Serv., Hist. Nat. Ins. H4m'., p. 166 (1843) ; Stal, En. 
Hem., i, p. §8 (1870). 

$ . Deep pitchy brown, shining : last joint of antennre ferruginous, 
black at the base : membrane bronzed : Hides of pronotum dilated, 
rounded, its posterior margin very little advanced over the scutellum, of 
which the apex is spathulate : sternal ridge elongate, rising at its an- 
terior part and extending beyond the base of the first pair of coxae : ab- 
domen a little denticulate on the margin, by reason of the posterior 
angles of the upper segments extending beyond those which follow: 
last segment with four, almost spinose, angles, the two interior formed 
by one emargination : all the femora with two spines beneath placed 
side by side a little before the apex, those of the first pair very short 
those of the last pair long, like the posterior spine of the middle pair 
(Sen;.). Long, 33-34 mill. 

Yar. $ . Shining-black or piceous, with very numerous, small, 
brassy-green impressed punctures on the pronotum and scutellum: 
hemelytra violaceous black, varied with purple and caerulean : anterior 
angle of the pronotum unidentate : abdomen attenuated hind wards, 
with the margin serrated, posterior teeth longer, curved and arcuate : 
the posterior angle of the scutellum fuscous-brunneous, with a foveofa, 
containing an intumescence : antennae black, apex of the last joint 
ochraceous-brunneous : feet piceous : beneath fuscous-black ; sternum, 
neck and face ochraceous (H. reriki , Ellenr.), Long, 28 — 29 mill. 

Reported from Java, Sumatra, Borneo. 

366. Hypencha ophthalmioa, StSl. 

Hypencha ophthalmica , St&l, Trans. Ent. Soo., (3 s. ) i, p. 596 (1863) ; En. Hem. 
i, p. 69 (1870). 

Tessaratoma ophthalmica t Walker, Cat. Het., iii, p. 463 (1868). 

8 . Distinctly punctured, obscurely ferruginous, tinted subcupreous ; 
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beneath with feet, apex of scutellum and marginal spots on abdomen* 
sordid testaceous-flavescent : tibiee above margined black : eyes large : 
lateral angles of pronotum somewhat prominent, anterior lateral margins 
somewhat straight : last femora beneath with two spines at the apex 
( Stdl ). Long, 24; broad, 12 mill. 

Reported from Ligor, Malacca. 

Genus Pygoplatys, Dallas. 

List Hem., i, p. 538 (1851) : Walker, Cat. Het.'i, p. 459 (1868) ; Stll,En. Hem., i, 
p. 69 (1870). 

Head not broader than long, somewhat pointed in front, scarcely 
emarginate with the lateral margins plane : an tenure 4-jointed, rather 
stout, basal joint not reaching the apex of the head, second joint longer 
than the third, fourth about equal to the second : rostrum 4- jointed, 
reaching the middle of the # space between the anterior and intermediate 
coxre, second joint longest ; basal joint very thick, about as long as the 
fourth, fourth longer than the third : pronotum with the lateral angles 
produced into broad flat processes, or strong, pointed spines ; the pos- 
terior margin produced in a semicircle over the base of the scutellum : 
pectus with a very strong ridge, attached to the metastethium, where it 
is somewhat pentagonal, deeply emarginate posteriorly for the reception 
of the ventral spine, produced anteriorly in a long free spine, reaching 
far forwards and considerably depressed at its apex ; mosostethium with 
a distinct canal in which the apex of the rostrum reposes : scutellum 
somewhat obtuse at the apex, distinctly channelled : abdomen oblong, 
nearly as broad at the apex as at the base, projecting far beyond the 
hemelytra on each side, with the posterior angles of the apical segment 
produced ; Vulvar plates very broad ; basal plates received in a semicir- 
cular emargination in the middle of the apical sigment of the abdomen ; 
lateral plates transverse, with their apices acute and with a strong tooth 
in the middle of their posterior margins ; median plates united, forming 
a single, somewhat quadrate piece, widened behind, with two strong 
spines on its posterior margin and its lateral angles rather acute ; there 
are thus eight teeth in the space between the posterior angles of the 
abdomen: legs moderate; femora unarmed ; tarsi 3- jointed (J Dallas). 

367. Pygoplatys acutus, Dallas. 

Pygoplatys acutus, Dallas, List Hem., i, p. 3t0 (1851) ; Walker, Oat. Het., iii, p. 
460 (1868) ; Stal, En. Hem., i, p. 69 (1870). 

Pygoplatys roseus , Yoll., Faun. Ent. l’Arch. Ind. Neer., iii, p. 24, note, (1868). 

8 • Above pale brown, thickly and rather strongly punctured : pro- 
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notum with a long, stout, flouts spine on eaeh side : margins of abdomen 
with a brassy-green spot on each segment : body beneath and legs some- 
what fulvous ; sternal ridge bright fulvous ; antennae pitchy brown 
( Dallas ). Long, 17§; breadth of shoulders, 16| mill. 

Above rosy, except the base of the head and the anterior inclined 
part of the pronotum which like the body beneath are luteous : posterior 
part of pronotum punctured black ; lateral horns rather long, turning a 
little forwards, rounded at the apex, (P. roseus , Voll.). Long, 18 mill. 

Reported from Malacca, c Burma. 

368. Pygoplatys minax, Vollenhoven. 

Pygoplatys mxnaw , Yoll , Faune Ent. l’Arch. Ind. Neerl., iii, p. 23, t. 3, f. 3 
(1868). 

9 . Above obscurely fulvous, beneath, luteous-ochraceous : head 
reddish ochraceous; eyes glaucous, ocelli yellow placed on small, black, 
cuneiform spots : antennas of a deeper red, pronotum very broad ; lateral 
angles in the form of horns, rather broad at the base, recurved, diminish- 
ing in size towards the tip which is obliquely truncated, their colour 
is of a deeper red than the disc, marked with small black impressed 
punctures, the rest of the pronotum is indistinctly punctured, except the 
transverse part near the anterior margin, posterior margin yellowish : 
scutellum lightly sprinkled with impressed dots, apex channelled : corium 
very finely punctured, disc paler ; membrane hyaline, colourless : the 
portion of the abdomen extending beyond the hemelytra is broad, slightly 
purplish red ; the angles of the segments are denticulate and touch almost 
a submarginal black band : feet and tibi© with a reddish tinge ( Voll .). 
Long, 19 mill. 

Reported from Borneo : Indian Museum has a specimen from Johore. 
Possibly P. ralandii, Voll. (1. c.), is only a variety. 

Genus Amissus, Stal. 

Trans. Ent. Soc., (3 s ) i, p. 695 (1863) : En. Horn, i, p. 70 (1870). 

Body, large, oval: head subelongate; jugavery long, contiguous be- 
fore the tylus ; buccul© much elevated : ocelli remote from the eyes : 
antenn© 4-jointed : posterior margin of pronotum roundly produced in 
the middle above the base of the scutellum, which is itself produced at 
the apex : apical margin of corium straight, apical angle rounded ; 
membrane furnished at the base with many areolas, emitting longitudinal 
veins : mesostethium elevated, antoriorly somewhat produced and cleft : 
metastethium slightly elevated, posteriorly very broadly sinuate j se- 
oprnj ventral segment slightly elevated and produced at the base in the 
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middle ; feet somewhat short, femora Hyytied with two spines beneath at 
the apex : last pair of tibiae about equal in length to the femora : 1-2 
joints of tarsi equally long: allied to Hypencha, Am. A Serv. but 
structure of head and of sterna different (S tal). 

369. Amissus atlas, St&l. 

Amissus atlas , StW, Trans. Ent. Soo., (3 s.) i, p. 596 (1863); Walker, Cat. Het., 
Hi, p. 466 (1868) ; St&l, En. Hem., i, p. 70 (1870). 

9 . Fuscous-castaneous : narrow limbus and posterior part of 
pronotum, apex of scutellum, hemelytra, coxae, trochanters and margin 
of abdomen, weakly castaneous : antennae, veins of hemelytra and the 
tarsi sub-casfcaneous-yellow : apical angles of abdominal segments, 
black : pronotum robustly cornuted : head with the sides subparallel, 
and slightly sinuate in the middle, subtruncate at the apex, ’more than 
twice longer than the breadth : second joint of antennre somewhat 
longer than the third, but shorter than the apical : pronotum remotely 
distinctly punctured, posteriorly somewhat smoother, lateral angles 
obliquely produced forwards in long, depressed, slightly arcuate horns ; 
anterior lateral margins crenulated : scutellum remotely, distinctly, 
punctured, smooth at the apex : hemelytra densely punctured, veins 
smooth : beneath densely alutaceous (S tal). Long, 41 ; broad, 19 mill. 

Reported from Singapore, Tenasserim. 

Div. Eusthenaria (p. 52). 

Genus Eusthenes, Laporte. 

Ess. Hem. p. 64 (1832); Am. & Serv., Hist. Nat. Ins. H6m., p. 167 (1848) ; 
Dallas, List Hem., i, p. 342 (1860) ; Walker, Cat. Hot., iii, p. 467 (1868) : Sfc&l, Hem. 
Afric., i, p. 225 (1864) ; En. Hem., i, p. 71, 230 (1870). 

Head almost squarely truncate at the tip : antennas rather long : 
pronotum transverse, lateral margins defined, posterior angles prominent 
but rounded, posterior margin not extending itself over the scutellum : 
sternal ridge not prolonged beyond the intermediate pair of feet and 
consisting only of a kind of plate placed between those and the last pair, 
straightly truncate posteriorly, and rounded anteriorly, narrower in the 
<5* : scutellum not reaching the middle of the abdomen, its tip ending in 
a small, almost square and spoon-shaped, prolongation : four vulvar pieces 
in $ , square at their tip ; anal plate, in , not near so broad as in 
Teesaratoma : feet very robust, first pair rather small, intermediate- 
longer ; posterior femora much longer and stouter than the intermediate, 
especially in the <?, with a strong hook- like spine at tho base ; all the 
femora with two weak spines towards their tips, those of the first pair harct w 
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1 y visible : posterior tibiae, in d', strong, curved inside at their base ; tarsi 
strong and large, second joint almost as large as the third (Am,8f Sere.J. 

a. First pair of femora-beneath near the apex unarmed or furnished 
on both sides with a small spinule : intermediate femora beneath, near the 
apex, with a moderate or small distinct spine : mesostethial ridge 
or wrinkle depressed, often broadly and distinctly furrowed, posteriorly 
broader, convex and more elevated : metastethium anteriorly narrowed, 
not however compressed, touching the elevated base of the mesostethial 
ridge, posteriorly not or but very slightly in flexed : second ventral seg- 
ment more or less elevated in the middle, usually touching the base of 
the metastethium. 

b. Feet obscurely piceous or piceous-black : wings usually obscurely 
fuscous and slightly tinged violaceous. 

c. Tarsi and feet concolorous ; spiracula cinctured flavescent. JBJ. 
robiistus, St. Farg , and E. scutellaris , Herr. Schaff. 

cc. Tarsi pale castaneous or yellow-castaneous ; wings somewhat 
violace ous - f uscou s . 

E . hercules, St&l; E. cupreus, Westwood, E. eurytus, Dist. 

bb. Feet, a great part of the first joint of the antennae and the apex 
of the scutellum, weakly castaneous : last pair of femora sometimes 
fuscous-castaneous. 

E. polyphemus , Stal. 

aa . Fourth joint of the antennae, yellow-testaceous at the base : 
wings and dorsum of tlio abdomen black-violaceous : first pair pf femora 
beneath near the apex, with a somewhat robust spine on the anterior 
side, with a very minute spinule or unarmed, on the posterior side : mid- 
dle femora near the apex with a rather large spine on both sides: 
metastethium anteriorly and posteriorly gradually compressly narrowed: 
second ventral segment not elevated in the middle, not higher than the 
first segment : apical angles of the abdominal segments not so pro- 
minulous as in the preceding. 

E. savus , Stfil. 

370. Eusthenes robustus, St. Fargeau <fc Serville. 

Tessaratoma robusta , St. Farg. & Serv., Enc. Meth. x, p. 591 (1825). 

Oncomeris robustus , Blanchard, Hist. Ins. p. 142 (1840). 

Eusthenes elephas, Dohrn, Stettin Ent. Zeit., xxiv, p. 351 (1863); Walker, Oat. 
Het., iii, p. 468 (1868). 

Eusthenes robustue , Am. & Serv., Hist. Nat. Ins. Hem., p. 167 (1843) : Dallas, 
List Hem., i, p. 342 (1851) : Walker, Oat. Het., 1. c. p. 468 (1868) : Vollenhoven, 
Fanne Ent. l’Aroh. Indo-N6er., iii, p. 27 (1868) : St&l, En. Hem., i, p. 71, 230 (1870) : 
Distant, A. M. N. H., (5 s.) iii, p. 45 (1879). 

£. Body broad, blackish-brown: antennae black : pronotum and 
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scutellum covered with transverse wrinkles which give it a leathery 
appearance : apex of scutellum and hemelytra brown-ferruginous s sides 
of pronotum a little dilated, lateral margins dilated, rounded : abdomen 
dentate on the margins : anus emarginate : all the femora beneath with 
two spines, side by side, before the apex ; posterior femora long, very 
stout, having a large, strong and very pointed spine towards their base ; 
tibiae very arcuate, especially at the base (Serv.). The anal plate in the 
is short and almost straightly truncate at the tip : in the 9 , the anal 
plate is bilobed, and also the pronotum is more deeply wrinkled, and the 
ventral grooves are neither so long nor so deep. 

Pronotum distinctly broader than the base of the hemelytra, anterior 
lateral margins somewhat dilated, distinctly rounded behind the middle, 
lateral angles distinctly prominent, obtuse : apical part of scutellum 
produced behind the frena, somewhat broadish, subquadrate, obtusely 
rounded at the apex, flavescent-castaneous : mesostethial wrinkle or 
ridge posteriorly convexly f elevated : the metastetliium not palloscent, 
at least ia 9 , narrowed somewhat forwards before the middle, behind 
the middle, first narrowed somewhat hindwards, then furnished with 
parallel sides, truncated at the base, broader at the base than at the 
apex : second ventral segment elevated in the middle and touching the 
metastethium : venter marked obliquely behind the spiracula with a 
small yellow-castaneous spot: last tibice in d', curved; in 9 , straight, 
narrowly furrowed beneath from the base, hardly beyond the middle ; 
last tarsi with the first joint at the apex and second at the base yellow- 
castaqeous : wings obscurely subviolaceous-fuscous : dorsum of abdomen 
opaque (S tal). Long, 36-46 mill. 

Reported ftom Java, India, Sibsagar (Assam). 

371. Eustiienes scutellaris, Herrich Schaffer. 

Tesseratoma scutellaris , Herr. Schaff , Wanz. Ins. iv, p. 81, t. 133, f. 410 (1839) : 
Walker, Oat. Het., iii, p. 463 (18G8). 

J Eusthenes minor , Voll., Faun. Knfc. l’Arch Indo-Neor., iii, p. 29 (1868). 

Eusthenes scutellaris , Stal, En. Hem., i, p. 71, 231 (1870) ; Distant, A. M. N. H. 
(6 s.) iii, p. 45 (1879). 

Dark castaneous-brown : head, scutellum, abdomen, antennee and feet 
darker, apex of the fourth joint of tho antennas ferruginous : above spar- 
ingly punctured : pronotum and scutellum transversely rugose ; apex of 
scutellum narrow, produced : last femora incrassate, having near the 
base inwards, a very long , somewhat curved tooth and before the apex 
two teeth : last tibice stout, arcuate (Herr. Schaff), cf , beneath usually 
of a very ^obscure brown with a violet tinge, and the 9 of a brown-red. 
Stftl remarks that this species differs from E, robuslus , Serv., in its smaller 
9 
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size, pronotum not so broad, anterior lateral margins somewhat straight, 
or very slightly rounded, apex of scutellum narrower, longer, behind 
the middle, gradually narrowed, angulated at the apex, mesostethial 
ridge posteriorly broader and more tumid, metastethium pnllescent, 
apparently shorter and broader, abdomen especially behind the middle 
narrower, posterior angles of sixth segment more acute and produced to 
a greater distance, anal lobes longer and narrower, last pair of feet a 
little shorter, last pair of femora not reaching sixth ventral segment, 
first joint of last tarsi shorter^ its apex, also base of second joint conco- 
lorous, which, however, varies much : wings paler, palely sub-fuscous 
ochraceous ; dorsum of abdomen subviolaceous-shining. Long, 25-27 
mill. 

Reported from Java, Sumatra, India, Khasiya Hills (Assam, mihi). 

if 

372. Eusthenes Hercules, St&l. 

Eusthene8 Hercules , Stal, En. Hem. i, p. 231 (18^0). 4 

Above rufesent piceous ; beneath piceous-flavescent ; a narrow 
median band on the vcuter, fuscous, spiracula with a pale cincture ; 
scutellum and feet fuseous-piceous, last pair of feet more obscure ; tarsi 
flavescent-castaneous : dorsum of abdomen obscurely somowliat ferru- 
ginous, obsolctely punctulato : connexivum subviolaceous-black, basal 
spot on segments yellow-castaneous : apex of scutellum castaneous. 

d\ Anal segment amplified hind wards, broadly somewhat trun- 
cated at the apex, somewhat sinuated in the middle, posterior angles 
rounded at the extremity of the apex : apical angles of the sixth seg- 
ment of the abdomen not so produced, obtuse at tfte apex itself: 
metastethium equally narrowed forwards and landwards from the mid- 
dle, equally broad at the base and apex, posteriorly slightly indexed : 
second ventral segment not elevated in the middle, not touching the 
metastethium, punctuation as in the other speices of the genus ; stature 
and form of pronotum like E. robustus , Serv. ; differs in having the 
pronotum not broader than the hemelytra, the mesostethial ridge poste- 
riorly very slightly elevated aud furrowed almost to the base, the colour 
of metastethium, of the lower side of the body and tarsi ; also the first 
joint of the last pair of tarsi longer: last tib iee in <?, stout, hardly 
curved towards the base, beneath narrowly convex, almost third basal 
part broadly depressed, gradually narrowed ( Stdl ). Long, 39 j breadth 
at base of hem. 20 mill. 

Reported from Silhat, Naga Hills (Assam). 
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873. Eusthenes eurytus, Distant. 

Eusthenes eurytus t Diet., Trans. Ent. Soc., p. 358 (1887). 

Allied to E. hercules , St&l, but smaller, the pronotum much less 
rounded at the antero-lateral margins, and the lateral angles even less 
produced than in that species : antennae entirely black, except the apical 
joint which is very narrowly ochraceous at the apex : tarsi bright ochra- 
ceous ( List ). Long, 36; exp. angl. pron. 16 mill. 

Reported from India. 

374. Eusthenes cupreus, Westwood. 

Te88aratoma cuprea, Westwood, Hope, Cat. Hem,, i. p. 27 (1837). 

Eusthenes cupreus , Dallas, List Hem., i. p. 342 (1851) ; Walker, Oat. Het., 1, 
p. 467 (1868) : Stal, En. Hem., 1, p. 71,231 (1870) j Distant, A. M. N. H., (6 s.) iii, 
p. 45 (1879). . 

Castaneous, coppery or brassy, more or less shining; scutellum 
black : antennae as long as half the body, first joint very minute, 2-3 joints 
equal, fourth longer, extreme tip rufescent ; posterior femora ( ) long 
and much thickened, furnished with a long spine before the middle and 
with teeth towards the apex : pronotum and scutollum more or less deeply 
transversely furrowed: anal apparatus in c?, formed of two lobes; in 9 > 
quadrilobate ( Westw .) Long, 27 mill. 

Reported from Nepal, Assam, Sikkim (mihi). N. India, Penang» 
Siam. 

St&l notes* (En. Horn, i, p. 231) that in collections two species are 
confused, one (Iqji g, 24 ; breadth of hem. 12 millims) known by its 
smaller size, a little more shining, anterior part of pronotum and the 
hemelytra at base olivaceous, somewhat ronescent, antennas shorter, 
anterior lateral margins of the pronotum not reflexed, dorsum of ab- 
domen with a largo shining brassy -green disc. The other species is 
larger (long, 29 — 35; breadth of hem. 14^ — 17J millims), less shining, 
pronotum anteriorly more obscure, but scarcely olivaceous or ronescent, 
antennae longer, extromo part of the anterior lateral margins of the 
pronotum very narrowly reflexed, dorsum of abdomen without a brassy- 
green disc. The longer of these species is E. cupreus , Westw., and the 
other is E. theseus , Stfil. 

375. Eusthenes theseus, St&l. 

Eusthenes theseus , Stal, En. Hem., i, p. 231 (1870). 

Characters as noted above under E. cupreus , Westw# 
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376. Eusthenes polyphemus, Stll. 

Eusthenes polyphemus, Stal, Trans. Ent. Soo., (3 s.) i, p. 596 (1863) ; En. Hem., i 
p. 72, 232 (1870) : Walker, Cat. Het, iii, p. 468 (1868). 

d, 9 • Above more or less obscurely cenescent-castaneous ; beneath' 
with feet, apex of scutellum, a great part of the first joint of the antenn® 
and small dorsal marginal spots on the abdomen, yellow-castaneous : 
last pair of femora somewhat fuscous-castaneous. • In the 9 , the me- 
tastethium is posteriorly much broader than in the d, in which the 
form of the metastethium is wsry like that of E. hercules , Stll, and also 
the form of .the second ventral and anal segments, but differs in having 
the mesostethial ridge more elevated and there without a furrow, the 
last pair of tibice not so stout, and the lower flattened part longer, reach- 
ing the middle of the tibise. The last tibioe, in the $ , are very slightly 
curved. Differs from E. robustus , Serv., in having the anterior lateral 
margins of the pronotum, not, unless posteriorly, slightly rounded, 
lateral angles somewhat more prominulous/the very large spine on last 
pair of femora and the last pair of tibiae more curved: the last tibiae, in 
d, are very slightly curved. Long, 33 ; broad, 17 mill. 

Reported from the Dekhan, N. India. 

377. Eusthenes s^vus, Stal. 

Eusthenes scnms, Sfcal, Trans. Ent. Soc., (3 s.) i, p. 597 (1863) ; Walker, Cat. Het., 
iii, p. 468 (1868) ; Stal, En. Hem., i, p. 72, 232 (1870). 

d,. 9 • Olivaceous-black, slightly turning into ferruginous : be- 
neath with the base of the apical joint of tho antennae and the apex of 
the scutellum, yellow testaceous, here and there purpurascent and 
senescent. Smaller than E. robustus , Serv., and longer 'than E. cupreus , 
Westw., differs in having the antennae a little stouter, also in the colour 
of the apical joint of the antennae and of the apex of the scutellum, es- 
pecially, in having the elevated part of the metastethium narrower pos- 
teriorly, and the large spine of the last pair of femora in the d placed 
nearer to the base ; the other spines on the last femora are fewer and 
smaller than in E. robustus : apical angles of sixth abdominal segment, in 
d, somewhat straight, hardly acute: anal segment in d posteriorly: 
broadly and obtusely sinuated, posterior angles obtusely rounded ( Stdl .) 
Long, 27-30; broad, 13 mill. 

Reported from N. China : Dekhan, Sikkim (mihi). 

378. Eusthenes antennatus, Distant. 

Eusthenes antennatus , Distant, Trans. Ent. Soo., p. 357 (1887). 

Head, pronotum and corium purplish brown: legs ochracjeous ; 
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scutellum very dark olivaceous with the apex castaneous: membrane 
shining brassy brown : basal and apical joints of the antennae ochraceous, 
the last with the apex blackish, 2—3 joints blackish, base of second 
joint very narrowly ochraceous : apical joint somewhat longest, 2 very 
slightly longer than 3 : body beneath brownish-ochraceous, or, in some, 
castaneous : legs castaneous, tarsi very slightly pale : pronotnm finely, 
transversely striate ; scutellum more coarsely striate; corium thickly 
and finely punctate : posterior fomora with a long spine and a double 
row of short spines on apical half of the under surface, of which the two 
last are the longest. The elongate form of the body and the colour of 
the antenn® distinguish this species which is variable: connexivum 
generally purplish brown, with a more or less distinct ochraceous spot 
at the base of the segments ( Dist .). Long, 35-36; exp. angl. pron., 
12 mill. 

Reported from Khasiya Hills (Assam) ; Nepal. 

Genus Euuosrus, Dallas. 

List Hem., i, p. 342 (1851); Walker, Cat. Hot., iii, p. 468 (1868) : Stitt, Hem. 
Afrio., i, p. 225 (1864) ; En. Horn., i, p. 72 (1876). 

Head longer than broad, narrowed in front, with the apex slightly 
emarginate : antennse 4-jointed, second joint longer than the third, 
fourth about equal to the second : rostrum 4-jointed, scarcely reach- 
ing the middle of the mesostethium, second joint longest, 3-4 nearly 
equal, shorter than the first ; pronotum with the lateral angles unarmed , 
posterior margin not produced : scutellum, short, not reaching the middle 
of the abdomen ; the apex small and rounded, somewhat spoon-shaped : 
abdomen unarmed at the base : sternum without a ridge : legs stout ; 
the four anterior femora with two spines beneath close to the apex, last 
pair much incrassated ( c?), with a very long acute spine near the base, 
two shorter ones near the apex, and a double row of minute spines, or 
acute tubercles, running along the under surface (Dallas ) . 

379. Eurostus validus, Dallas. 

Eurostus validn8 f Dallas, List Horn, i, p 343, t. 11, f, 2 (1851) j Walker, Cat 
Het. iii, p. 468 (1868) : StM, En. Hem. i, p. 72 (1870). 

e . Elongate-ovate, deep chestnut, punctured : head finely rugose : 
pronotum minutely punctured, faintly transversely rugose, with the an- 
terior and lateral margins, black : scutellum coarsely rugose, with the 
disc finely, the margins coarsely, punctured; with the lateral margins 
and the tip blackish : corium rather paler than the rest of the surface, 
very thickly and minutely punctured : membrane brownish, semitrans- 
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parent : margins of abdomen black : the abdomen beneath, smooth and 
shining, impnnctate, tinted with violet; stigmata yellowish: pectus 
violet-black, strongly wrinkled ; prostethium castaneons with a violet- 
black, wrinkled patch ; sternum pale : legs pitchy castaneons, slightly 
shining, with numerous minute tubercles ; tarsi paler : rostrum castane- 
ous, with the tip black : antennae black ; apical joint bright orange, with 
the base black (Dallas). Long, 30-31 mill. 

Reported from China, India (?). 


380. Eurostus grossipbs, Dallas. 

Eurostus grossipes , Dallas, List Hem., i, p. 343 (1851) : Walker, Cat. Het., in, p. 
468 (1868) : Stal, En. Hem., i, p. 72 (1870) : Distant, A. M. N. H. (5 s.) iii, p. 45 
(1879). 

Dead, pronotum and scutellum opaqup, pitchy, with a greenish 
tinge : pronotum faintly wrinkled transversely, with a leathery appear- 
ance ; lateral margins narrowly edged with brown : scutellum coarsely 
wrinkled, with the whole surface also finely wrinkled and sparingly 
punctured; the apex much hollowed, impunctate, dull orange: coria- 
ceous portion of the hemelytra deep pitchy brown, opaque ; membrane, 
pale brown, opaque : margins of the abdomen of the same colour as the 
pronotum with a dull orauge band at the base of each segment : ab- 
domen beneath dull violet, opaque, with the lateral margins and the 
obtuse median ridge, pale fulvous brown : pectus dull violet, wrinkled, 
with the margins and the sternum brown : legs pale fulvous brOwn ; 
posterior femora very stout : rostrum brown : antennse with the basal 
joint brown, second black, extreme tip of fourth joint slightly ferruginous 
(Dallas). Long, 35-36 mill. 

Reported from Assam, Sikkim (mihi). 


Genus Mattiphus, Am. & Serv. 

Hist. Nat, Ins. Hem., p. 168 (1843) : Dallas, List Hem., i, p. 344 (1851) ; 
Walker, Cat. Het., iii, p. 468 (1868) : StM, Hem. Afrio. i, p 225 (1864) ; En. Hem., 
i, p. 72 (1870). 

Pronotum dilated laterally, transversely quadrate, anterior angles 
long, rather pointed, anterior margins slightly roundly emarginate : 
sternum with a rather narrow ridge, very distinct, situate between the 
intermediate and last pair of feet : abdomen not or scarcely extending 
beyond the hemelytra on each side : the other characters as in Pycanum 
(Am. $ Serv.). 



71 


1889.]" E. T. Atkinflon — S'otea on Indian Bhjnohota. 

Mattiphus laticollis, Westwood. 

Euethen.. laticollis, Westw., Hope, Oat. Hem., p. 27 (1837). Java. 

Mattiphus earrenoi , Am. & Serv., Hist. Hat. Ins. H6m., p. 168 (1843). India. 

Mattiphus laticollis , Dallas, List Horn., i, p. 344 (1851) ; Walker, Oat. Het., iii, p. 
468 (1868) ; St&l, En. Hem., i, p. 73 (1870). Malacca. 

Castaneous, shining : pronotum transverse, quadrate : scutellum 
c as tan eous -black, extreme tip whitish : antennae blackish, apices of joints , 
white : sides of abdomen, black, immaculate : body beneath, with feet, 
luteous : abdomen shining brassy, sides with a row of transverse black 
lines (Westw,). Long, 27 millims. 

Reported from Java, India, Malacca. 

381. Mattiphus oblonous, Dallas. 

Mattiphus oblongus , Dallas, List Hem., i, p. 311 (1851) : Walker, Cafc Het., iii, p. 
468 (1868) : St&l, En. Hem., i, p. 75 (1870). 

c? , $ . Above brilliant brassy green, generally becoming dull 

pitchy brown after death : pronotum transverso, quadrate, with the an- 
terior angles rather less than right angles, the antorior margin nearly 
straight, with a small median emargination for the reception of the 
head ; the lateral margins also nearly straight, the posterior margin 
gently rounded ; the surface of the pronotum is faintly wrinkled trans- 
versely and minutely punctured : scutellum transversely wrinkled, and 
rather thickly and finely punctured : margins of the abdomen projecting 
beyond the hemelytra on each side, especially at the apex ; the posterior 
angles of the apical segment very prominent, acute, making the apex of 
the abdomen apparently truncated, and giving an oblong form to the 
whole body : body beneath golden yellow : legs pale fulvous brown : 
antennae darker, with the tip of the third and base of the fourth joints 
yellow or orange ; the remainder of the fourth joint black (Dallas). 
Long, d 1 25 ; 9 , 27 mill. 

Reported from N. India. The Indian Museum has specimens from 
Assam. 


382. Mattiphus jiruginosus, St§l. 

Mattiphus ceruginosus, St§»l, Trans. Ent. Soc., (3 s.) i, p. 600 (1863); En. Hem., i, 
p. 73 (1870) : Walker, Cat. Het., iii, p. 469 (1868). 

<7. Oval, above brassy-green, punctulate; pronotum transversely 
Blightly % rugose, behind the middle and the hemelytra inwards, turning 
into ferruginous : beneath with feet, the extremity of the apex of the 
Scntellnm, apex of third and base of fourth joint of the antennae, also 
small marginal spots on the abdomen, testaceous-flavescent : pectus and 
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venter shining golden purplish : femora unarmed. Stature of Pycanum 
rube ns, Fabr., nearest to if. rejlexus , Dallas, from the Philippines, dis- 
tinct in having the lateral margins of the pronotum straight from the 
apex beyond the middle, thence obtusely roundly angulate, antennee 
stouter, and marking otherwise (S tal). Long, 21 ; broad, 11 mill. 

Reported from Ceylon. 

Genus Asiarcha, Stal. 

En. Hem., i, p. 73 (1870). , 

Body oval : head somewhat short, equally long and broad between the 
eyes ; juga contiguous, rounded at the apex, lateral margins straight : 
ocelli scarcely twice as far from the eyes as from each other : rostrum 
reaching the intermediate coxoo ; second joint of the antennae longer 
than the third : sides of pronotum dilated : abdomen gradually slightly 
narrowed hind wards, apical angles of segments acute, a little prominul- 
ous, angles of sixtlj segment altogether prominulous hind wards, in <?, 
acute : prostetliium furrowed : mesostethium with a longitudinal fur- 
rowed ridge or wrinkle : metastethium elevated, anteriorly and pos- 
teriorly, narrowed, higher than the base of the mesostethium: first 
ventral segment elevated in the middle in a tubercle, touching the base 
of the metastethium : feet moderate, femora beneath with two rows of 
very minute teeth, last pair armed inwards near the apex with a largish 
spine : last tibiae somewhat straight, as long as the femora. Near 
Mattiphus, Am. & Serv., differs in having the head shorter, more ob- 
tuso, the structure of the sterna, the angles of the last abdominal seg- 
ment in d* acute, produced, and the first ventral segment elevated in the 
middle ( Stal ). 


383. Asiarcha nigridorsis, Stal. 

Mattiphus nigridorsis , St&l, Trans. Ent. Soc., (3 s.) i, p. GOO (1863): VTalker, Cat 
Het., iii, p. 4G9 ( 1 868). 

Asiarcha nigridorsis , St&l, En. Hem., i, p. 73 (1870). 

d 1 , $. Above black, obsoletely verging into ferruginous, beneath 
with antennm and feet tcstaceous-flavcscent ; extreme margin of venter 
black, the fourth joint of antennas, black, flavescent at the base, the 
third joint (except apex) infuscate : membrane greenish aeneous. Allied 
to M, oblongns , Dallas, but differs in being larger, above black : pronotum 
more amplified forwards, lateral angles more pi^oduced, smaller, part of 
anterior margin reflexed, posterior angles of sixth abdominal segment 
produced more acutely and a little farther. Head obtuse, about as long 
as the intraocular breadth ; pronotum gradually distinctly amplified for- 
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wards, lateral angles distinctly produced forwards : posterior angles of 
sixth abdominal segment acute ( St&l ). Long, 29 ; broad, 15 mill. 

Reported from India, Pan jab. 

Genus Carpona, Dohrn. 

Stettin, Ent. Zeit., xxiv, p. 851 (1863) : St&l, En. Hem., i, p. 74 (1870). Inoludes 
V irbius, St&l, Hem. Afrio., i, p. 225 (1864). 

Form of the pronotum as in Dalcantha dilatata Am. A Serv., the 
lateral margins are produced in the form of an equilateral triangle with 
the apex on a level with the eyes : form of the abdomen is very like 
that of Pyaoplati/s, Dallas, and entirely different from Dalcantha , Am. & 
Serv., moreover the metastethium is unarmed, which distinguishes it 
from Pygoplatys ; likewise the abdomen is not prolonged in a thorn or 
spine ; the last femora are a little thicker than the others and the apex 
of each femur has two teeth : joint of the antennae no*t reaching 

beyond the level of the head {Dohrn). 

384. Carpona angulata, St§l. 

Pycanum angulatum , St&l, Trans. Ent. Soo., (3 s.) i, p. 601 (1863) : Walker, Cat. 
Hot., iii, p. 471 (1868). 

Virbius angulatus , St&l, Berlin Ent. Zeit., p. 158 (1868). 

Pycanum smaragdiferum , Walker, 1. c., p. 472 (1868). 

Carpona angulata , St&l, En. Hem., i, p. 74 (1870). 

9 . Subaeneous-black, beneath fuscous-ferruginous, tinted brassy- 
green : small marginal spots on abdomen yellow- tostaceous : sides of 
pronotum angulated, amplified, angles turned forwards, anterior margin 
of the- lateral dilated part sinuate, lateral margins subparallel: femora 
beneath with two spines near tho apex : last tibia) distinctly curved 
(St&l). Long, 32; broad, 16 \ mill. 

Reported from Siam. < 

385. Carpona funesta, Dohrn. 

Carpona funesta, Dohrn, Stottin Ent. Zeit., xxiv, p. 351 (1863) ; Walker, Cat. 
Het., iii, p. 474 (1868) : St&l, En. Hem., i, p. 74 (1870). 

Obscurely black-piceous, opaque, very finely and densely punctured : 
head strongly rugose, juga somewhat exarcuate, tylus shorter ; eyes and 
ocelli brownish, the latter of a lighter colour : first joint of the antennae 
extending somewhat beyond the bead, second joint about four times as 
long as the first : lateral margins of head, margins of gular plates, and 
base of second joint of rostrum light brown-yellow : anterior margin of 
pronotum is semilunately emarginate, and ends on each side in a yellow 
10 
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it 

protuberance ; here also the somewhat exarcuate fore border Separates 
from the lateral borders in a rather equilateral produced triangle which 
approaches the other side of the lateral margins in a rounded pointed 
angle of about 75° : humeral angles rounded and with the posterior half 
of the pronotum and the strongly rugose scutellum shining, the anterior 
half of the pronotum and the corium are dull : membrane dark brown 
with a metallic lustre : beneath dull piceous-brown, the margins of each 
part of the pectus, two spots in the middle of the mesostethium, the 
margin of the corium and a spot on the base of the margin of each ab- 
dominal segment light yellew brown: feet dark piceous-brown with 
prominent beaded edges. Very like 0 . angulata , Stal, and hardly 
specifically different ; it is however, distinguished by the pronotum be- 
ing more opaque, dilated part more finely and more densely rugulose, 
venter finely and densely punctulate, apical angles of pronotum ochra- 
ceous at the apex, prominulous in a tooth to the eyes, anterior margin of 
lateral dilated part of pronotum straight, at anterior angles only not 
entirely gradually sinuate, juga less narrowed towards the apex, there 
more rounded outwards. Long, 34 mill. 

Reported from Cambodia. 

386. Carpona amplicollis, St&l. 

Pycanum amplicolle, Stal, TranB. Ent. Soc., (3 s.) i, p. 600 (1863) ; Walker, Cat. 
Het., iii, p. 470 (1868). 

Caipona amplicollis, StM, En. Hem., i, p. 74 (1870). 

$ . Black, minutely rugulose, punctulate, beneath turning into ferru- 
ginous ; pronotum transverse, lateral angles produced forwards, -stature 
almost that of M. oblongus , Dallas, pronotum proportionately broader, 
more dilated forwards and the lateral angles more produced : 2 and 4 
joints of antennee of equal length, third somewhat longer : pronotum 
gradually somewhat amplified from the base forwards, then abruptly 
forming on both sides an angle somewhat produced forwards : scutellum 
more distinctly punctured than the pronotum : beneath very densely, 
finely rugulosely punctulate : femora beneath near the apex armed with 
two spines, the interior spine on the last femora robust : last tibiae slight- 
ly curved behind the middle (S tkl). Long, 32 ; broad, 18 mill. 

Reported from N. India. 

387. Carpona amyoti, Vollenhoven. 

Pycanum amyoti , Voll., Tijdaoh. voor Ent., (2 s.) i, p. 219, t. ii, f. 7 (1866) ; Faune 
Ent. l'Aroli. Indo. N6er, iii, p. 34, t. 3,£. 8 (1868): Walker, Cat. Hot., iii, p. 471(1868). 

Carpona amyoti , St&l, En. Hem. i, p. 74 (1870). 

Of &4eep cherry-brown, a little lighter beneath : antennae black, tip 
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yellow : eyes light brown, ocelli yellow : pronotum dilated, diso finely 
transversely rugose and irregularly punctured : scutellum distinctly rugose, 
its apex lighter : hemelytra very finely punctulate, the margin obscure 
near the base : membrane transparent brown : rostrum, marks on tho 
pectus, the coxae, and the reflexed margin of the hemelytra, yellowish : 
some small triangular white patches on the lateral margins of the 
abdominal segments ; the sixth segment is acuminate in both sexes, the 4-6 
segments a little dilated in the $ : feet stout, with long spines on the 
femora (FoZZ.). Scarcely differs from the preceding, compared with 
Vollenhoven’s figure it differs in having tlirf angles of the dilated part of 
the pronotum produced much more forwards than in 0. angulata t St&l. 
Long, 32 ; broad, 19 mill. 

Reported from India (?), Sumatra (P). 

Genus Ptcanum, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 171 # (1843) : Dallas, List Hem., i, p. 845 (1851) : Walker, 
Cat. Het., iii, p. 470 (1868) : Stal, Hem. Afrio., i, p. 225 (1864) : En. Hem., i, p. 75 
(1864). 

Head rather pointed, anterior margin slightly emarginate : antennae 
long, joints rather robust, the first scarcely extending beyond the an- 
terior margin of the head, the rest almost canaliculate, the second a 
little larger than the third which is as long as the fourth s rostrum 
reaching the middle of the space lying between the insertion of the 
first and that of the* second pair of feet : pronotum semilunate, rather 
regularly rounded in front, posterior border almost straight and not pro* 
duced over the scutellum, lateral margins flat and a little reflexed : no 
sternal ridge : scutellum rather broad at the base, but short, not reach- 
ing the middle of the abdomen ; its apox very small, extended a little in 
form of a long square and its tip spoon-shaped : abdomen oval, margins 
flattened and almost foliaceous, extending on each side a little beyond 
the hemelytra : venter tumid : base not elevated : feet moderate ; foraora 
beneath with two more or less prominent spines at the apex (Am. $• 
Serv.). 


388. Ptcanum rubens, Fabricius. 

Cimex rubens , Fabr., Ent. Syst., iv, p. 107 (1794) : Stoll, Panaises, p. 21, t. 4, 
£.25,29(1788). 

Cimex amethystinus , Weber, Obs. Ent., p. 116 (1801). 

Edessa amethystena , Fabr., Syst. Rhyng., p. 150 (1803). 

Edessa rubens , Fabr., Syst. Rhyng., p. 16J. (1803). 

Tessaratoma alternata , St Farg. & Sorv\, Enc. M6th., x, p. 691 (1825). 

Aspongopus amethystinus, Burm., Handb. Ent , ii (i), p. 351 (1835) ; Herr. Soh&ff., 
Wanz. Ins., iv, p. 85, t. 135, f. 417 (1839) j Blanchard, Hist. Ins., p. 143 (1840). 
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Pycamm amsthystmum, Am. & Serv., Hist. Nat. Ins. Hem., p. 178 (1843) ; 
Dallas, List Hem. i, p. 346 (1861) $ Walker, Cat. Het., iii, p. 470(1868). 

Dinidor amethystinus , Herr. Schaff., Wanz. Ins., vii. p. 76 (1844). 

Pycanum rubens , Vollenhoven, Faune Ent. l*Aroh. Indo-Neer., iii, p. 32 (1868); 
St&l, Hem. Fabr. i. p. 40 (1868) j En. Hem. i. p. 76 (1870) j Distant, A. M. N. H., (6 
s.) iii, p. 46, 62 (1879). 

Antennee pilose, black, last joint a little rufescent at the apex : 
head greenish, shining, blackish at the apex : pronotum ruddy, anterior 
and lateral margins virescent : scutellum greenish, shining, with a 
flavescent spot on the apex : Jhemelytra ruddy, spotless : wings obscure : 
abdomen reddish, last segment greenish and the margin spotted yellow : 
feet black (G. rubens, Fabr.). Head with the margin a little reflexed; 
juga wrinkled at their base, brown-violaceous above: antennee black, 
briefly pilose ; apex of the last joint slightly brownish : eyes brown, ocelli 
lighter : pfonotum of a semicircular form, not dilated, red-brown, trans- 
versely rugose, especially posteriorly, its lateral margins reflexed : scutel- 
lum of the same colour, transversely rugose, oipex yellowish : hemelytra 
concolorous, very finely punctulate, interior and exterior margins trans- 
versely rugose : membrane nacreous brown : the portion of the abdomen 
extending beyond the hemelytra has alternate yollow and black bands : 
body beneath ochraceous, mottled with light brown and a little violet : 
feet brownish, more obscure above. Long, 12-16 mill. 

Yar. a. Light yellowish brown abovo : borders of head and the an- 
tennae violet grey: venter a little more violet than # the type. Sumatra. 

b. Rather obscure brown violet : head and anterior margin of 
pronotum with a dull green reflection : beneath mottled with light 
brown, violet and bronzy green : margin of abdomen with square alter- 
nate yellow and violet spots. Sumatra. 

c. Obscure brown violet : head, anterior margin of pronotum and 
the scutellum of a dull green : below of a beautiful violet, with ochra- 
ceous patches : feet black. Banca, Biliton : a variety of P. amethystinus 
Fabr. and found in Assam (mihi). 

d. Blackish violet: posterior margin of pronotum and posterior 
half of hemelytra, bronzed green : pectus brown violet ; venter very 
deep violet, spotless ; feet brown. Sumatra. 

e. Head, pronotum and scutellum of a brilliant green : hemelytra 
cherry-red: entire body below golden green with brownish-yellow 
patches : ihargin of abdomen yellow with patches of an obscure brown : 
femora red: tibiae deep brown. Malacca ( Voll . ). 

In Assam and -Sikkim the representatives of this species are usually 
of an uniform ochraceous colour above. 

Reported from the East. Arch,, Assam, Sikkim (mihi). 
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389. Pycanum pretiosum, Stfil. 

Pycanwn pretiosum , Stal, CEfvers. K. V.-A. FOrh.. p. 234 (1854) ? 1. o., p. 64, 1. 1 a, 
f. 2 (1856) ; 1. o., p. 645 (1870) j En. Hem. i, p. 75 (1870) : Walker, Oat. Hat. iii, p. 
471 (1868). 

Pronotum, soutellum and hemelytra obscurely sanguineous, violaoes- 
cent : beneath violaceous, sanguineous : anterior part of head violaceous 
green, rugulosely punctured ; antennas black, fulvescent at the extreme 
apex, last joint much longer than the preceding : pronotum broadly 
truncate anteriorly, sinuate behind the he^d, sides oblique, somewhat 
straight, rugosely punctured, anteriorly and with two basal spots, metal- 
lic green: scutellum rugosely punctured, green at the base on both sides, 
luteous at the apex : hemely tra at the apex virescent, rather finely punctu- 
late : membrane cupreous: pectus and abdomen on both sides varied green, 
its margin above and below luteous, spotted black : feet obscurely fuscous, 
castaneous j femora spinose at the apex. Long, 26 ; broad, 14 mill. Re- 
ported from Penang. Hardly differs from P. rubens , and should belong to 
variety ( d ) ; only a slight dissimilarity in the form of the pronotum and 
the length of the third joint of the antennao. 

390. Pycanum ponderosum, Stftl. 

Pycanum ponderosum , St&l, CEfvers. K. V.-A. Ftirh., xi, p. 234 (1854) ; l. c. xiii, 
p. 63, t. 1 a, f. 1 (1856) j Walker, Cat. Hot. iii, p. 471 (1868) : Stal, En. Hem., i, p. 76 
(1870). 

Dalcantha Sancti Fargavii , Voll., Tijdschr. Ent., (2 s.) i, p. 218, t. 11, f. 6 (1866). 

Sordid luteous above arid beneath, scutellum and hemely tra 
luteous ; rugosely punctured : head triangular, subemarginato at the 
apex, margined black : antennao black, fulvescent at the extreme tip : 
pronotum transverse, equally broad, anteriorly and posteriorly, sinuate 
behind the head, dilated anteriorly on both sides, rugulosely punctured, 
except the basal margin, very narrowly margined black: scutellum 
rugosely punctured, more weakly luteous at the apex : hemelytra densely 
punctured ; membrane sordid hyaline ; beneath with three large patches 
on both sides of the pectus, one on both sides on the abdomen, oblong, 
broad, much sinuated inwards, metallic green : abdomen above with black 
marginal spots : feet obscurely castaneous, femora spinose at the apex 
(S tdl). Long, 33 ; broad, 18 mill. Differs from P. rubens, Fabr., in being 
larger and stouter and in the longer last joint of the antennas ; the pro- 
notum, moreover, is rectangular, dilated anteriorly on both sides. The 
D. Sancti Fargavii , Voll., is luteous, he^d and sides of pronotum margin- 
ed black : abdominal limbus spotted fuscous, antennas, black. Long, 28- 
35 ; broad, 20-21 mill. • 

Reported from Silhat, Assam, Domdim (mihi). 
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391, Pycanum jAspideum, Herrioh Schaffer. 

PycartAim jqspideum, Herr. Soh&ff., Wanz v Ins.»,ix, p. §08 j t. 323, f. 1009 (1852): 
Walker, Cat. Het., iii, p. 470 (1868) : St&l, En.’ Hem,, i, p. 75 (1870). 

JEneous-cupreous, beneath and feet obscurely testaceous : like P. 
rubmsy Fabr., antennae longer and thinner, second joint much longer^ than 
the third; first joint brown yellow, apex of third and base of fourth 
joint, white yellow : lateral margins of the pronotum strongly reflexed, 
ventricosely advanced, its surface and that of the scutellum strongly 
transversely rugose : feet and beneath brown-yellow without a metallic 
lustre : the incisures of the margin of the abdomen alone yellowish (j0T. 
S.). The color of the feet and marking of the antennae in this species 
would place it in Mattijphus , but the spined femora bring it into Pycanum. 
Long, 25 mill. ? 

* *. Reported from Assam. 

392. Pycanum (?) RUBiJDUM, Walker. 

Pycanum rubidum , Walker, Cat. Het., iii, p. 471 (1868). 

Deep red : sides of head and pronotum, antennae, legs and costa of 
the hemelytra, at the base, black : head thickly aud very minutely punc- 
tured, obliquely striated on each side in front ; eyes testaceous ; rostrum 
tawny ; second joint of antennae a little longer than the third, fourth much 
longer than the second : pronotum transversely and finely striated, minu- 
tely and rather thinly punctured, sides slightly rounded, obliquely 
striated : scutellum less finely striated than the pronotum : peettffe and 
underside of the abdomen metallic-green : luteous spots on each side of 
the abdomen, femora blackish red : hemelytra very thickly apd minutely 
punctured, membrane lurid. Pronotum more dilated than in P. rubens, 
possibly only a variety (Walker). Long, 27% mill. 

Reported from Mount Ophir. 

393. Pycanum (?) stabile, Walker. 

Pycanum stabile , Walker, Cat. Het., iii, p. 472 (1868). 

Dark dull red : sides of the head and of the pronotum, legs and 
costa of the hemelytra, at the base, black : head extremely minutely punc- 
tured, with an seneous tinge : rostrum piceous : pronotum transversely 
and finely striated, minutely and rather thinly punctured; fore part 
nearly smooth ; sides in front longitudinally striated, dilated and form- 
ing two rounded right angles : scutellum less finely striated than the 
pronotum : pectus metallic green ; lobes mostly bordered with tawny : 
abdomen with black lateral spots, underside with two very broad me- 
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talliogrtcn stripes; diso longitudinally and very finely striated : heme- 
lytra extremely minutely unci thickly punctured, partly and slightly 
tinged with roneous-greeh ; membrane cinereous (Walker), Body 
long, 32*33 mill. 

Reported from India : appears to be intermediate between P. pon- 
deroenm, StSl, and Carpona angulata, StSl, (Siam). 

394. Pycanum (P) pallipes, Walker. 

Pycanum pallipes, Walker, Oat. Hot., iii, p. 47 # 3 (1868). 

Blackish green, pale luteous beneath : head, pronotum and scutel- 
lum very thickly and minutely punctured : head pale lutcous behind, 
and with an interrupted stripe of that hue : eyes pale luteous, with 
ferruginous disc: antennae luteous; second joint more or less brown 
above; third brown, yellow towards tlie tip, much shorter than the-se^ 
cond ; fourth black, yellow towards the base, a little shorter than the 
second: pronotum with a Very narrow luteous border, transversely and 
finely striated; fore part on each side much dilated, longitudinally 
striated, forming a well defined right angle : scutellum transversely ru- 
gulose : abdomen above purple ; connexivum deep green, bordered with 
brown, and, at the tip, with pale luteous : liemelytra blackish, irregularly 
red about the borders ; membrane emerald green : wings blackish cinere- 
ous {Walker). Body long, 25 mill. 

Reported from N. India. Walker notes that it appears to be a 
link between Pycanum and Balcantha, and is close to D. stdli i, Yoll. 

Genus Oxylobus, Stal. 

En. Hem., i, p. 76 (1870). 

Body ovate : head small, gradually somewhat sinuately narrowed 
before the eyes ; juga contiguous, rounded at the apex ; ocelli twice as 
far from each other as from the eyes : rostrum reaching middle of 
mesostethium : antennae 4- jointed, fourth joint longer than the second t 
sides of pronotum dilated : prostethium longitudinally sulcate : mesoste* 
thium with a depressed, continued ridge or wrinkle, furrowed through 
its entire length : metastethium not elevated : abdomen gradually Amp- 
lified hindwards, angles of segments acute, very slightly prominulous, 
sixth segment very broad, apical angles acute, produced to a distance : 
basal segments of venter not elevated in the middle : feet moderate ; 
tibiae straight ; last pair somewhat equal to femora in length : differ? 
from Pycanum in the shape of the abdomen ( Stdl )• 
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venter and antennre (the yellow- testaceous basal joint excepted), black. 
Allied to D. dilatata , Am. & Serv., differs in having the pronotum a 
little shorter, lateral part more dilated and rounded, antennse more 
slender and femora unarmed (S£dZ). Long, '20; broad, 10 mill. 

Reported from the Punjab. 

The following genera and species require further examination before 
admitting them to the Asiatic list. 

Div. •Oncomeraria, Still. 

Tarsi 3-jointed : apical margin of corium more or less distinctly 
sinuate, very rarely rounded : membrane without basal areolas, transverse 
basal vein emitting longitudinal veins : scutellum longer than broad, part 
placed far behind the frena : primary and subtended veins of wings ap- 
proximate or contiguous, diverging towards the apex : hamus wanting. 

Genus Piezosternum, Amyot & Serville. 

Hist. Nat. Ins. Hem., p. 161 (1843) i Dallas, List Hem., i, p. 338 (1851) ; Walker, 
Cat. Het., iii, p. 437 (1868) : Stal, Hem. Afric, i, p. 224, 227 (1864) ; En. Hem., i, p. 63 
(1870). Includes Salica , Walker, 1. c. p. 469 (1868). 

Body largo, obovate : head small triangular ; juga longer than the 
tylus, and anteriorly contiguous ; antenniferous tubercles entirely visible 
from above, very close to the eyes, a little promiitulous, unarmed ; buc- 
cul© continuous, much elevated, higher in front than behind ; eyes rather 
prominulous ; ocelli near the eyes : antennra 5-jointed, shortish, rounded, 
first joint extending beyond the apox of the head, second longer than the 
third ; rostrum extending beyond the first pair of coxre, first joint ex- 
tending a little beyond the bucculre posteriorly : lateral margins of 
pronotum very narrowly refloxed, basal part produced hindwards and 
covering base of scutellum which is triangular, longer than broad, acute 
at apex ; frena extended beyond the middle of the scutellum : apical 
margin of corium sinuate, exterior apical angle acute : membrane with 
simple longitudinal veins, emitted from the transverse basal vein, proste- 
thium simple : metastethium much elevated, posteriorly truncate, ante- 
riorly produced, the produced part gradually compressly narrowed 
forwards, extended, to the first coxm, quiescent on the mesostethium : 
apical angles of the abdominal segments prominulous in a tooth ; second 
ventral segment somewhat elevated in the middle at the base and 
touching the truncate posterior part of the metastethium : feet moderate 
last pair distant ; femora unarmed ; tibiro slightly* furrowed above ; tarsi 
3-jointod (Stal), From America and Africa. 
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399. Piexostemum (?) firmatum, Walker, Oat. Het. iii, p. 458 (1868)* 

Pie* 08 temum cribratum, Walker, 1. o., $ , P. 

Testaceous, elongate-oval, paler beneath : head minutely punctured ; 
rostrum extending rather beyond the first coxae ; antennae pioeous, se- 
cond joint longer than the third : pronotum and scutellum thinly and 
roughly punctured : pronotum with an irregular smooth band near the 
fore border, sides transversely striated, lateral angles produced into 
horns which are as long as half the intermediate space, slightly inclined 
forwards and ascending, with black punctures towards the tips which 
are slightly acute; hind border rounded, extending over the base of the 
scutellum which is attenuated, acute, pale-greenish and slightly grooved 
near the tip : pectoral ridge lanceolate extending to the first coxae : ab- 
domen narrowly bordered black, hind angles of the apical segment form 
ing two spines which extend a little beyond the eight intermediate- 
spines : hemelytra rather thinly and roughly punctured with a blackish- 
patch on the disc : membrUno pale cinereous ( Walker ). Body long, 14- 
15 mill. P. cribratum is a little smaller, hoims more inclined forwards 
and scutellum smaller. 

Reported from Malacca. 

400. Piezosternum (?) ingenuum, Walker, Cat. Ilet. iii, p. 459 (18G8). 

Testaceous : head minutely punctured ; rostrum extending a little 
beyond the first coxoe, tip black ; antonnre luteous, less than half the 
length of the body, 2-3 joints about equal'in longth, fourth longer than 
the third : pronotum and scutellum thinly and roughly punctured, 
minutely and transversely striated along each sido ; horns directly diverg- 
ing, with blackish punctures, rounded at the tips, longer than their 
breadth at the base ; hind border rounded, extending over the base of 
the scutellum which is acute, grooved and much attenuated towards tho 
tip : the pectoral ridge lanceolate, extending to tho first pair of coxm, 
notched at the base : hind angles of the apical segment of the abdomen 
elongated, acute, not extending boyond the anal appendages : hemelytra 
very thickly and minutely punctured, with variable rosy patches: mem- 
brane pale cinereous {Walker). Body long, 19 mill. 

Locality not given (Malacca ? ). 

Genus Muscanda, Walker. 

Cat. Het. iii, p. 576 (1868). • 

Body nearly elliptical, thickly and rather roughly punctured : head 
small, conical in front, a little longer than broad ; juga contiguous much 
beyond the tylus ; eyes prominent ; rostrum stout, extending to tho first 
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cox 80 ; antennas slender, a little more than half the length of the body 
first joint extending to the front of the head, second a little shorter than 
the third, fourth much longer than the third, fifth shorter than the 
fourth: pronotum with a slight transverse ridge between the hSrns 
which are broad, slightly tapering, truncated at the tips, slightly ascend- 
ing, extending obliquely forward, about half the length of the inter- 
mediate breadth of the pronotum ; a transverse callus on each side in 
front : scutellum a little less than half the length of the abdomen, at- 
tenuated towards the apex which is rounded : pectus without a ridge ; 
abdomen without a ventral spine : logs rather long and slender : mem- 
brane with longitudinal veins some of which are fuscate. Distinguished 
from P iezosternum, A. & S., by the long horns of the thorax and the 
much less acute scutellum (Walker). 

401. Muscanda testacea, Walker. 

Muscanda testacea , Walker, Cat. Het. iii, p, 577 (1868). 

Testaceous including eyes : abdomen thinly punctured on the disc 
beneath, where there are black points along each side on the hind angles 
of the segments : membrane cinoreous (Walker). Body long, 21 mill. 

Reported from Darjiling. 

Genus Bessida, Walker. 

Cat. Het. iii, p. 577 (1868). 

Body elongate-oval, thickly and somewhat roughly punctured : head 
longer than broad, narrow and rounded in front ; juga contiguous much 
beyond the tylus ; eyes small, not prominent : rostrum extending to the 
first coxae; antennae slender, about one-third of the length of the body; 
first joint not extending to the front of the head, second very much 
longer than the third, fourth longer than the third, fifth a little longer 
than the fourth : pronotum with a small slight transverse ridge between 
the horns which are stout, acute, very slightly inclined forwards and not 
longer than their breadth at the base ; transverse callus on each side 
near the fore border; sides straight, slightly serrate : scutellum attenua- 
ted, rounded at the tip, more than half the length of the abdomen which 
is truncated at the tip : legs moderately long and stout ( Walker). 

402. Bessida scutellaris, Walker. 

Bessida scutellaris, Walker, Cat. Het., iii, p. 578 (1868). 

Ferruginous, ockracoous beneath: antennae, scutelliim, abdomen 
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and legs ochraeeous: membrane lurid (Walker). Body long, 12J-13 
mill. 

Reported from Burma. 

# 

Subfam. Dinidorina, St&l. 

Bn. Hem. i, p. 79 (1870) ; Ofvers. K. Y.-A. Forh. (3), p. 32 (1872) Edessida, 
pt., Dallas, List Hem. i, p. 316 (1851) : Dinidorida , Stid, Ofvers. 1. o. p. 522 (1867). 

a, 6, as in Subfam. Pentatomina (Jl. Pt. II, p. 192, 1887). 

— Scutellum never extending beyqnd the middle of the dorsum 
of the abdomen, apical part broad : hemelytra and wings usually com- 
plete, rarely abbreviated : membrane very large : primary and subtended 
veins of wings distant, converging at the apex, the space between not 
amplified there. 

Genus Cyclopelta, Amyot & Serville. 

Hist. Nat. Ins. Hem., p. 172 (1843) ; Dallas, List Horn., i, p. 346 (1851) ; Walker, 
Cat. Het., iii, p. 477 (1868) ; Staf, En. Hem., i, p. 80 (1870) Includes Dinidor , St&l, 
(nec Latr.), Hem. Afric., i, p. 81, 211 (1864). 

Head rather broad, but small, almost straightly truncated and 
slightly emarginato in front ; juga longer than the tylus ; eyes small, 
prominulous ; ocelli very distinct : antennrc rather long, 4-jointed, rather 
flattened ; first joint short, though extending a little beyond the anterior 
margin of the head, second longer than the third which is a little shorter 
than the fourth : rostrum reaching the insertion of the middle pair of 
feet : pronotum almost semicircular anteriorly, the posterior margin 
Slightly rounded : scutellum scarcely reaching the middle of the abdo- 
men, its apex broad and lunately rounded : membrane with irregular 
areolas formed of transverse and longitudinal veins, not extending beyond 
the apex of the abdomen : the abdomen broad, rounded prosteriorly, 
margins flab and extending on each side beyond the hemelytra ; feet 
moderate, rather robust : femora with some spines beneath towards the 
apex (Am. 8f Serv .). 

403. Cyclopelta obscura, St. Farg. & Serville. 

Te88aratoma obscura , St, Farg. & Serv., Enc. Moth, x, p. 592 (1826). Java. 

Aspongopus altemans , Westwood, Tfopo, Cat. Horn., i, p. 26 (1837). 

Aspongopus depi'essicomis , Herr. Scliaff., Wanz. Ins., iv, p. 85, 1. 135, f. 41fi( (1839) 

Dinidor depreSsicornis , Herr. Schaff., 1. c., vii, p. 76 (1844). 

Cyclopelta obscura , Am. & Serv. Hist. Nat. Ins. Hem., p. 173 (1843) ; Dallas, 
List Hem., i, p. 347 (1851) ; Walker, Cat. Hot.jii, p. 479 (1868); Vollonhoven, Faune. 
Ent. l’Aroh. Indo-N^er., iii, p. 37 (1868); Stil, En. Hem. i, p. 30 (1870) ; Ofvers. 
K. Y.-A. F6rh., p. 645 (1870) ; Distant, J. A. S. B., xlviii (2), p. 37 (1879) : Lethierry, 
An. Mus. Gen., xviii, p. 649 (1*863). 

$ , Body entirely dull brown mingled with shades of reddish ; 
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antennae black: abdomen scarcely denticulate on the lateral margins, 
upper border black with red patches, lower, red with black patches : 
femora with two small spines placed side by side near 4he apex and 
others along them ( Serv .). A. dejpressicornis , Herr. S chaff., is des^&bed 
as : — Fuscous, ovate ; above very flat, coriaceous, coarse, dark red- brown, 
dull; fore-border of pronotum and both the humeral protuberances 
smoother, redder : antennre 4-jointed, 2-3 joints depressly dilated : spots 
at base and apex of scutellum and on the connexivum, orange : venter 
convex, smoother, sordid oraijge varied brown : feet castaneous. 

This species varies much in colour : sometimes blackish, sometimes 
obscurely ferruginous, beneath paler, sometimes ferruginous-flavescent ; 
connexivum and ventral limbus marked with ferruginous or yellow- 
ferruginous spots : basal spot on the scutellum distinct [sometimes 
absent]. Long, 14-15 mill. 

Reported from Assam, Sikkim (mihi), Calcutta, Madras: China, 
Philippines, Malacca, Java, Borneo. 

404. Cyclopelta trimaculata, Vollenhoven. 

Cyclopelta trimaculata, Voll., Faune Ent. l’Arch. Ind. Nuerl, iii, p. 37, t. 4, f. 4 
(1868) ; St&l, En. Hem., i, p. 80 (1870). 

Black-purplish : a small line or oblong spot on the side of the prono- 
tum, triangular spot at base of scutellum united by a median line with 
a spot on the apex and two submarginal streaks on venter, yellow : ros- 
trum, feet and border of connexivum, red ( Voll .). Probably only a local 
variety. Long, 13-16 mill. 

Reported from Malacca, Borneo. 

405. Cyclopelta tartarea, Stal. 

Cyclopelta tartarea, Stal, Ofrers. K. V.-A. Fork., p. 234 (1854) ; 1. o. p. 64 (1856) ; 
Walker, Cat. Het., iii, p. 480 (1868) : St&l, En. Hem. i, p. 80 (1870) : Distant, A. M. 
N. H. (5 s.) iii, p. 45 (1879). 

d*. Entirely blackish or subcupreous blackish above, coriaceous, 
punctured, transversely rugose : sometimes a minute sanguineous spot 
at the base of the scutellum : membrane fuscous ochraceous : beneath 
black, somewhat shining mruginose. Differs from (7. obscura , only in 
having the connexivum concolorous, neither broadly red, nor spotted 
black, and in the feet being more obscure. Long, 15 \ broad, 9 mill. 
Reported from Himalaya, Bombay, Ceylon, very common in Sikkim 
(mihi). Long, 10-11 mill. I have an entirely black small species from 
Vizagapatam and Dehra Dun. On the whole, the links between these 
three species are rather fairly established, and tho two latter may be 
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considered local varieties. The uniform blaekish variety being moro 
common in India and those with yellow spots on pronotum, soutellum 
and connexiyjp being more common in Burma and southwards. 

• 

Genus Aspongopus, Laporte. 

Ess. H4m., p. 58 (1832); pt. Am. & Serv., Hist. Nat. Ins. Hem., p. 173 (1843) ; 
Herr. Sohaff., Wanz. Ins. vii, p. 77 (1844j : Dallas, List Hem. i, p. 348 (1851) ; Walker, 
Cat. Het., iii, p. 480 (1868) : St&l, Hem. Afrio. i, p. 81, 212 (1864) ; En. Hem. i, p. 81 
(1870). Includes, Spongopodium , Spinola, Ess. JIem M p. 305 (1837) : — Amacosia , 
Spin., Gen. Ins. Artr. p. 118 (1852) i—Peltagopus, Signoret, A. S. E. F. (3 s.), viii, 

p. 396 (1861). 

Body oval or ovate : head small, subfoliaceous, juga sometimes a 
little longer than the tylus; bucculro much elevated, foliaceous, sub- 
semicircular : rostrum extended almost to the intermediate coxae, first 
joint extending beyond the bucculae : antennae 5-jointed : lateral angles 
of pronotum not prominerftb, obtuse : apical part of scutellum, broad : 
frena extended to or a little beyond the middle of the scutellum : veins 
of membrane more or less anastomosed : ventor unarmed at the base ; 
feet robust, femora often spinuloso ( Stal ). 

St&l distributes the species of this genus amongst the subgenera 
Colpoproctus and Aspongopus . The first is found in Africa, the second in 
India, and is distinguished by having the head subequilateral or scarcely 
transverse, the lateral margins straight or slightly sinuated, the eyes not 
stylated : the anal segment, in <5* , is entire at the apex, rounded, and is 
rarely furnished with an obsoloto sinus in the middle. 

406. Aspongopus brunneus, Thunborg. 

Cimeu brunneus , Thunberg, Nov. Ins. Spec., ii, p. 45 (1783); Gmelin, ed. Syst. 
Nat., i, (4), p. 2158 (1778). 

A. (Aspongopus) brunneus, Stal, En. Hem. i. p. 82 (1870); Distant, A. M. N. H. 
(5 s.), iii, p. 45, 52 (1879). 

Above brunneous, beneath fuscous, antennae piloso ( Thunb .) : closely 
allied to and frequently confounded with A. obscurus, Fabr„ it is thus 
differentiated by Distant (1. c.). 

Abdomen above red. 

TL*M joint of the antennae, a little longer than the second, brunneus 
Thunb. 

Abdomen above black. 

Second and third joints of the antennae equal. 

Fabr. Long, 16-17 ; broad, 10 mill. 

Reported from India, Assam. 


obscurus, 
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% * 

407. Aspongopus obscurus, Fabricius. 

Cimeoo obscurus , Fabr., Ent. Syst., iv. p. 107 (1794). 

Edessa obscura , Fabr., Syst. Rhyrg. p. 151 (1803) ; Wolff. Io. OiriHf p. 177, f. 171 
(iSU). 

Aspongopus obscurus , Burm., Handb. Ent., ii (i), p. 362 (1835); Herr. Schfift, 
Wanz. Ins., vii. p. 80 (1844); Dallas, List Horn., i. p. 349 (1851) ; Walker, Cat. Het., 
iii, p. 482 (1868): Vollon., Fanne Ent. rArch. Inds. Neerl., iii, p. 38 (1868): St&l, 
Hem. Fabr., i, p. 38 (1868). 

A. (Aspongopus) obscurus t St51, En. Hem. i, p. 82 (1870). 

Body, wings and feet, fuscous : pronotum, liemolytra and scutellum 
obscurely olivaceous : head and antennee (except the yellow last joint) 
black : anterior margin of pronotum fuscous : scutellum more obscure at 
the base : margins of abdomen obsoletely spotted yellow (Fabr.). 

9 . Yellow-castaneous, shining somewhat cupreous, densely punc- 
tured : antennas black, last joint yellow-tostaceous : margins of pronotum 
concolorous : upper and lower marginal spots on the abdomen, castane- 
ous-flave scent : dorsum of abdomen testaceous : wings sordid yellow, 
violaceous-fuscous at the apex ( Stdl ). Long, 17; broad, 9$ mill. 

Reported from Australia, Celebes, Aru, Bouru, Java, India, Ceylon, 
N. Bengal, Silhat, Pondicherry : Assam (mihi), Sikkim (mihi), Cal* 
cutta. 


408. Aspongopus janus, Fabricius. 

Cimea Janus, Fabr., Syst. Ent., p. 714 (1775); Spec. Ins., ii, p. 357 (1781) j Mant. 
Ins., ii, p. 295 (1787) ; Gmelin, ed., Syst. Nat., i (4), p. 2152 (1788); Fabr., Ent. Syst., 
iv. p. 107 (1794) ; Wolff, Ic. Cim., i, p. 13, t. 2, f. 13 (1800) ; Stoll, Punaises, p. 30, t. 
6, f. 41 (1788). 

Cimex afer , Drury, 111. Nat. Hist., iii, p. 66, t. 46, f. 7 (1782). 

Cimex surinamensis , Gmelin, ed. Syst. Nat., i. (4), p. 2134 (1788). 

Edessa Janus , Fabricius, Syst. Rhyng., p. 151 (1803). 

Pentatoma Janus , St. Farg. & Servillo, Enc. Metk., x, p. 56 (1825). 

Aspongopus vicinus , Westwood, Hope, Cat. Hem., i, p. 25 (1837). 

Aspongopus Janus , Lap., Ess. Hem. p. 58 (1832) ; Bnrm., Handb. Ent. ii (i), p. 
352 (1835) ; Am. & Serv., Hist. Nat. Ins. Hem., p. 173 (1843) ; Herr. Sch&ff., Wanz. 
Ins., vii, p. 78, t. 240, f. 747 (1844) ; Dallas, List Hem., i, p. 348 (1851) ; Walker, Cat. 
Het. iii, p. 482 (1868); Distant, A. M. N. H., (5 s.) iii, p. 45 (1879). 

A. (Aspongopus) Janus , Stal, En. Hem., i, p. 83 (1870). 

Head deep black, immaculate : pronotum rufous, anterior segment 
black, elevated margin rufous : scutellum black, rufous at the apex : 
hemelytra rufous ; wings black : abdomen black with the elevated margin, 
rufous : feet black (Fabr.). A. vicinus , Westw., differs only in the smaller 
size and the rufescent colour being more luteous. Long, 16 mill. 

Reported from Philippines, Java, Borneo, Siam, India, N. Bengal, 
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Assam, (mihij, Tranquebar, Bombay, Karachi (mihi), Trivandrum 
(mihi). 


409. Asponqopus ochreus, Westwood. 

Aspongopu * ochreus , Westw., Hope Oat Hem , i, p 25 (1837) Walker, Cat Hot., 
in, p 483 (1868) . Stil, Bn. Hem , i, p 85 (1870) Distant, A. M. N. H , (5 a ) hi, 
p 45, 62 (1879). 

Entirely luteous-ochraceous • pronotum and scutellum transversely 
rugose : antennee and feet fuscous last joint of antennee and tarsi pale : 
body beneath concolorous (Westw.), Long* 17-18 mill. 

Reported from Bengal. 

410 Asponqopus sicctiomus, Westwood. 

Abpongopus siccifoliu *, Westw , Hope, Cit Horn , 1 , p 26 (1837) St&l, Bn Hem., 
i, p 85 (1870) Distant, A. M. N H (5 s) m, p 45 (1S79) 

Cyclopelta siccifolia , Dallas, List Hem , i,“p 317 (1851) Wulkor, Oat Het , hi, 
p 479 (1868). 

Obscurely coppery-fuscous, very much punctured , antennae short, 
apical joint pale , membiane luteous-fulvous, n regularly reticulated with 
concolorous veins , pronotum transversely subfovoolate , first femora 
denticulate beneath ( Watto.) Body long, 14J-15 mill. 

Reported from Coy Ion, India, Gogo, N. Bengal, Assam. 

411. Asponc.opus nigrtvi niris, Westwood. 

Aspongopvs mgiiievtns , Wostw , Hope, Cat Hem , i, p 26 (1837) ; Dallas List 
Hem , i, p 319 (1851) , Walker, Cat Hct , in, p 182 (1868) , Vollenhoven, Fanne Eut. 
PArch Indo Neerl , m, p 39 (1808) Stal, Un Hem , i, p 85 (1870) Distant, A M. 
N. H , (5 s ), m, p 45 (1879) 

Altogether black-fuscous, above just tinted with cupreous, very 
finely punctured* pronotum transversely substnated • membrane with 
about twelvo longitudinal veins of which some aro forked • last tibiae, a 
little dilated in the middle (Westw.). Long, 17-18 mill. A. chmensis, 
Dallas (List 1. c.), differs almost only in having the second joint of the 
antennae much longei than tho thud and may perhaps be united with 
this, c?, long, 17-18, 9 , long, 18-19 mill. 

Reported from China, Borneo, Sulu, Judn, Silhat, Assam, fhkkim 
(mihi). 


412. A&ioxoopus s\m uiNnr i n it s, Westwood. 

Aspongopu^ banguinnlentUH, Westwood Hope , C it. Horn , i, p 26 (1837), Dallas, 
List Horn , i, p 350 (1851) , Walker, Cat Hot , m, p 488 (1808) , Sfc&l, En Hem , i, p. 
85 (1870). 

Closely allied to A nupwenlns, Westw , differs especially m having 
12 
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the abdominal margin sanguineous, last tibiae simple, and the veins of 
the membrane less regular and more forked ( Westw .). Long, 14-15 mill* 

Reported from India, Java. 

413. Aspongopus fuscus, Westwood. 

Aspongopus fuscus, Westwood, Hope, Cat, Hem., i, p. 26 (1837); Dallas, List 
Hem., i, p. 349 (1861) ; Walker, Cat. Ilet., iii, p. 483 (1868) ; St&l, En. Hem., i, p. 85 
(1870) ; ofvers. K. V.-A. Forh., p. 646 (1870). 

Closely allied to A. sahguinolentus, Westw., and perhaps only a 
variety of that species; colour more piceous, and interrupted on the 
luteous sides of the abdomen by black dots ; membrane with more areolas 
at the base (Westw.). Long, 15J-16 mill. 

Reported from Java. 

414. Aspongopus nepalensis, Westwood. 

i 

Aspongopus nepalensis, Westwood, Hope, Cat. Hem., i, p. 26 (1837); Dallas, List 
Hem., i, p. 349 (1851) ; Walker, Cat. Hot., iii, p. 483 (1868) ; Stal, En. Hem., i, p. 85 
(1870) ; Distant, A. M, N. H. (5 s.), iii, p. 45 (1879). 

Allied to but much longer than A. nigriventris , Westw., altogether 
fuscous-piceous : membrane concolorous with about 12 veins, some of 
which are forked and areolated at the base : sides of the pronotum al- 
most straight (oblique) ; last tibiee a little dilated before the middle 
{Westw.). Long, 18-19 mill. 

Reported from Nepal, Silhat, Assam, common in Sikkim (inihi). 

415. Aspongopus unicolor, Dallas. 

Aspongopus unicolor, Dallas, List Hem., i, p. 349 (1851); Walker, Cat. Het., iii, 
p. 480 (1868) ; Stal, En. Hem., i, p. 85 (1870). 

9 . Closely resembles A. obscnrus , Fabr., entirely fuscous exoept 
the black antenme : body beneath paler than the upper surfaoe : legs 
brown, posterior tibiee dilated before the middle and with a long oval 
pit on the dilated portion : antennae black with the basal joint brown. 
Long, 16J-17 mill. 

Reported from India ? 

416. Aspongopus marginalis, Dallas. 

Aspongopus marginal™, Dallas, List Hem., i, p. 350 (1851): Walker, Cat. Het., 
iii, p. 483 (1868) : Stal, En. Hem., i, p. 85 (1870). 

<5* . Black piceous, somewhat obscure : pronotum and scutellum 
very thickly and minutely punctured and faintly wrinkled transversely ; 
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membrane brownish : margins of the abdomen banded with black and 
orange, the middle of each segment being orange : the abdomen is thick- 
ly and finely punctured beneath ; the margins orange with a black spot 
on each of the sutures : legs black : antennas black with the apical joint 
bright orange ; second joint much shorter than the third (Dallas). Long, 
16.16| mill. 

Reported from Tenasserim. 

417. Aspongopus circumcinctus, Walker. 

A8pongopU8 circumcinctm, Walkor, Cat. llot., iii, p. 483 (1868). 

Aeneous-black, thickly and very finely punctured, brassy-piceous 
beneath : eyes piceous : rostrum tawny : antennea black, second joint a 
little longer than the third ; fourth longer than the second ; fifth a little 
shorter than the fourth : sides of pronotum and of abdomen,* testaceous, 
deeper on the latter : pronotum and scutellum transvorsely and very 
slightly striated, the latter piceous at the tip : coriutn piceous, membrane 
lurid (Walker). Long, 15-16 mill. Allied to A. M idler i , Voll , (Java), 
but differs in the dark colour of the head and of the under-side of the 
body and is probably only a local variety. 

Reported from India. 

418. Aspongopus nigro-aeneus, Reuter. 

Aspongopus nigro-aeneus, Reuter, Ent. Mon. Mag. xvii, p. 231 (1881). 

Entirely brassy- black : head, pronotum and scutellum densely and 
finely punctured, obsoletely transversely rugose : sides of head distinctly 
sinuate : second joint of the antennce a little over half longer than the 
first, 2-3 compressed, third longer than the second : apical margin of the 
corium slightly rounded : prostethium triangularly impressed in the 
middle, margins of impression scarcely reflexed. Differs from A. ochre - 
ous 9 Westw., in the colour, the improssion on the prostethium, being less 
deep, the denser punctuation, and the faint wrinkles (Reuter). Long, 
16i mill. 

Reported from Siam. 

Genus Megymenum, Laporto. 

Ess. Hdm., p. 62 (1832) : Boisd., Voy. Astrolabe, Ins., ii, p. 632 (1835) : Gudrin, 
Toy. La Coquille, Ins., ii, p. 171 (1838) : Stal, offers. K. V.-A. FOrh., p. 622 (1867) : 
En. Hem., i, p. 86 (1870). Includes : — Pseudpradn s, Barm., Silb. Rev. Ent., ii, p. 19 
(1884) ; Amaurus, Barm., Nov. Act. Acad. Leop. xvi, Suppt. p. 294 (1834) : Platydius, 
Westw., Zool. Journ. v., p. 446 (1836). 

Head large or somewhat so ; juga much longer than the tylus and 
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contiguous before it : antennae 4-jointed, 2-3 joints much compressed : me- 
Bostethium deeply furrowed : bucculee much elevated, rounded : spiracula 
of the first ventral segment visible. 

St&l distributes the species of this genus amongst the subgenera 
Pseudaradu8 y Megymenum , Anoplocephala and Pissistes . The two first 
are found in India, the third in the Eastern Archipelago and the last in 
China. 

Pseudaradus : — Head with the sides tumid at the eyes, unarmed : 
pronotum anteriorly with a tubercle in the middle : lateral margins of 
the abdominal segments distinctly produced posteriorly in a lobe or 
tooth ; prominulous before the middlo, or almost in the middle, in a tooth, 
or small very obtuse lobule; 2-3 joints of antennae amplified on both sides. 

Megymenum : — Head furnished before the eyes on both sides with a 
tooth, or, oftenest, a very distinct spine: pronotum anteriorly in the mid- 
dle not, or only very slightly, tumescent : lateral margins of abdominal 
segments posteriorly distinctly produced in a lobe or tooth, prominuloup 
before the middle, or, in the middle, in a tooth, or very obtuse small 
lobule : 2-3 joints of the antennae amplified on both sides. 

DlV. PSEUDARADUS. 

419. Megymenum brevicorne, Fabricius. 

Cimcx brevicomis , Fabr., Mant. Ins., ii, p. 294 (1787) ; G-melin, ed. Syst. Nat., 
(4), p. 2162 (1788). 

Edessa brevicornis ) Fabr., Syst. Rhyng., p. 154 (1803). 

Amaurus brevicomis , Bnrmeister, liandb. Ent., ii (i), p. 350 (1835). 

Megymenum brevicorne t Dallas, List Horn., i, p. 364 (1851) ; Walker, Cat. Het. 
iii, p. 600 (1868) j St&l, Hem. Fabr., i, p. 38 (1868). 

M. ( Pseudaradus ) brevicorne, Stal, En. Hem., i, p. 83 (1870). 

Ovate, obscurely cupreous or brassy-black : head black, much canali- 
culate ; antennae short, compressed : pronotum with the sides expanded, 
spine anteriorly acute: scutellurri and hemelytra obscurely cupreous, 
immaculate: wings sordidly whitish, abdomen above black, beneath 
cupreous: feet blackish, first pair of femora dentate inwards (Fabr.). 
Closely allied to M . inerme 9 Herr. Schiiff., differs in having the 2-3 joints 
of the antennae broader, the former shorter, tbo latter longer, and the 3-4 
joints together longer than the second. The pronotum is unarmed, 
margins bisinuate ; margin of abdomen somewhat dentated. Long, 15 
mill. 

Reported from China, Assam'. 
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420. Mbgymbnum inerme, Herr. Schaffer. 

Amaurus in&rmis, Herr. Soh&ff., Wanz. Ins., y. p. G2, t. 163, f. G. H. (1839). 

Megymenum inerme , Dallas, List Hem., i, p. 364 (1851) j Walker, Oat. Het., iii, 
p. 601 (1868) ; Distant, A. M. N. H. (6 s.), iii, p. 45 (1879). 

M. ( Pseudaradus ) inerme , Stftl, En. Hem., i, p. 86 (1870). 

Hardly differs from M. subpurpurascens , Westw., except in having 
the antennae smaller or more slender, the spines on the anterior angles 
of the pronotum entirely obtuse, also the angles a little prominent. 
Long, 15 mill. • 

Reported from Bengal, Assam, China. 

Div. Megymenum. 

421. Megymenum subpurpurascens, Westwood. 

• 

P latydius subpurpurascens, Westwood, Zool. Journ., y, p, 446, t. 22, f. 8 (1834). 

Megymenum cupreum , Gneiijn, Voy. La Coquille, Zool. Ins., ii, p. 172 (1838) 5 
Ma. & Serv., Hist. Nat. Ins. Hem., p. 182, t. 3, f. 10 (1843) ; Dallas, List Horn., i, p. 
363 (1851) ; Vollenhoven, Fauno Ent. l’Arch. Indo-Neer., iii, p. 47, t. 4, f. 8 (1868); 
Walker, Cat. Het., iii, p. 604 (1868). 

Amaurus cupreus , Herr. Schiiff., Wanz. Ins., v. p. 61, t. 163, f. 503 (1839). 

Megymenum meratii , Lo Gnillou, Rev. Zool., p. 261 (1841). 

M. (Megymenum) subpurpurascens , Sfcal, En. Hem., i, p. 87 (1870). 

Head, pronotum, scutellum and corium, fuscous-purple : membrane 
fulvesoent and obscurely veined : antenna) and feet black : body beneath 
purple (Westw.). In stature approaching M. brevicorne , Fabr., but very 
close to M. spinosum , Burm., from which it differs chiefly in having the 
anguloBe posterior part of the pronotum prominulous in a small tooth 
and the scutellum a little amplifiod behind the lateral sinus. Le 
Guillou’s, M. meratii is described as : — Fuscous black, pronotum with 
anterior angles acute, lateral margins anteriorly deeply sinuate, dilated 
behind the sinus : margin of abdomen sinuate, somewhat dentate. Long, 
body, 14^-15 mill. ; breadth of the abdomen, 8-8| mill. 

Reported from New Guinea, Celebes, Ceram, Borneo, Java, Philip- 
pines, Siam, Cambodia, Penang, India, Silhat (mihi). 

Genus Thalma, Walkor. 

Cat. Het., iii, p. 503 (1868). 

Body elliptical, convex, very thickly and minutely punctured : 
head not longer than broad ; juga contiguous beyond the tylus, rounded 
on the outer side and the tips, a porrect spine on each side before the eyes 
which are not prominent : rostrum reaching the last coxae : antennce 4- 
jointed dilated ; 2-3 joints dilated ; the third much shorter than the second ; 
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fourth fusiform, slender, shorter than the third : pronotum unarmed, sides 
rounded, posterior angles not prominent, posterior border slightly rounded : 
scutellum less than half the length of the abdomen, much rounded at the 
apex : abdomen with the upper apical membrane entire ; two broad 
laminae beneath : legs stout : tarsi 2-jointed, second joint much longer 
than the first : hemcly tra reaching the apex of the abdomen : membrane 
with five longitudinal veins and with a few transverse veins. Differs 
from Megymenum , in the structure of the pronotum, the less reticulated 
membrane, the stouter body qnd the sides of the abdomen not dentate. 

422. Thalma biguttata, Walker. 

Thalma biguttata, Walker, Cat. Hefc., iii, p. 503 (1868). 

Purplish black, dingy ochraceous boneatk : antennae black, last 
joint luteous at the apex : pronotum tinged metallic-green on each side : 
a luteous dot at base and apex of scutellum : ^ beneath punctured black, 
pectus with three irregular black stripes faintly visible on the ventef*: 
abdomen above with luteous spots along each side : legs black : heme- 
lytra blackish ; corium beneath dingy testaceous ; wings purplish blue 
(Walker). Long, 16J mill. 

Reported from Amboina, Burma (?). 

Genus Atelides, Dallas. 

A. M. N. H., (2 s.) x, p. 359, 43G (1852) : Walker, Cat. Hot., iii, p. 500 (1868) : 
Stal, offers. K. Y.-A. Fork., p. 522 (1867) ; En. Hem., i. p. 89 (1870). % 

Body somewhat ovate, broadest behind the middle : head foliaceous; 
juga reflexed at the sides, much longer than the tylus, with their inner 
margins contiguous throughout nearly their whole length, gaping slight- 
ly at the apex ; tylus very small ; lateral margins with a strong spine in 
front of the eyes : eyes very prominent : ocelli small, placed close to the 
base of the head and about equally distant from one another and from 
the eyes : antennae 4-jointed, stout, basal joint short, not extending be- 
yond the apex of the head ; 2-3 joints prismatic ; the second longer than 
3-4 together, furnished with three longitudinal furrows ; third joint 
black and hirsute like the second ; fourth orange, somewhat pilose, with 
the base black, perhaps a little longer than the third, elliptical, elongate ; 
3-4 joints much thinner than the second : rostrum rather slender, reach- 
ing the intermediate coxae, inserted about the middle of the under sur- 
face of the bead, between two somewhat triangular lamellae ; basal joint 
rather stout, passing the anterior margin of the prosternum ; second 
joint longest, thinner than the first ; third joint shorter than the first, 
f about equal to it in thickness ; fourth joint shortest and thinnest ; 
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pronotum subquadrate, rather narrower in front than behind, lateral 
angles slightly spinose : scutellum short and broad, with the apex broad 
and rounded: hemelytra very short, covering only the two first segments 
of the abdomen (not always), with their apical margin truncated, some* 
what membranous : sternum with a narrow longitudinal canal : abdomen 
nearly circular, slightly convex above, very convex beneath, with the 
apex somewhat truncated : the two lateral vulvar plates bearing stigmata : 
legs stout, femora unarmed ; tibies prismatic, the posterior pair slightly 
dilated internally and channelled benoatlj ; anal apparatus, in tf, seen 
from beneath, appears to consist of a plate of a semicircular form, broad- 
ly notched on its posterior margin and occupying a broad emargination 
of the last segment of the abdomen ; seen from above, it presents a cir- 
cular corneous ring, the upper portion of which is very narrow, whilst 
the lower portion is produced and emarginate posteriorly : the opening 
of the ring is narrowed irregularly by a large tooth on each side, 
close to which the margin of the ring is clothed with yellowish hairs. 

423. Atelides centrolineatus, Dallas. 

Atelides centrolineatus , Dallas, A. M. N. H., (2 s.) x, p. 306, 436, t. 6, f. 1-6 ( 1852 ): 
Walker, Cat. Het., iii, p. 600 (1868) : Stal, En. Ilem., i, p. 89 (1870). 

$ . Head above, brassy black, somewhat obsoure, rather finely 
rugose, with the lateral margins tinged with chestnut, and with a longi- 
tudinal orange yellow band down the middle ; beneath brownish fulvous, 
with the orbits brassy : eyes brown ; ocelli yellow : antennaa with the 
first two joints black, thickly clothed with short stiff hairs, but with the 
furrows of the second joint naked; basal joint fulvous at the base; 
apical joint fulvous : rostrum pale chestnut with the basal joint fulvous : 
pronotum blackish, somewhat brassy, with the annular spots near the 
anterior margin and an indistinct patch within each lateral angle chest- 
nut, the surface minutely punctured and wrinkled transversely ; the disc 
with a smooth orange-yellow band continuous with that on the head ; 
the sides broadly margined with dull orange, with the extreme edges 
black : scutellum black, very thickly and minutely punctured and trans- 
versely wrinkled, with a smooth orange-yellow band continuous with 
that on the thorax: pectus brownish fulvous, sparingly punctured, with 
a broad, brassy black, rugose longitudinal band on each side within the 
lateral margins : legs pale chestnut brown : hemelytra blackish, some- 
what brassy, ‘finely granulose ; outer margin broadly fulvous, edged with 
black ; the submarginal vein, a streak* on the disc and the base of the 
inner margin fulvous ; membrane brown : abdomen above blackish, some- " 
what brassy, finely granulose, with the sides dull chestnut irrorated with 
black points ; the middle with a longitudinal orange band continuous 
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with that on the scutellum: margins pale chestnut-brown, with the 
edges and a band on each of the sutures black ; abdomen beneath pale 
chestnut-brown, minutely granulated, with a blackish brassy band • down 
each side within the line of stigmata : stigmata black ; apical and lateral 
vulvar plates edged with black (Dallas). ?, long, 19*20; <5*, 16-17 
mill. 

Reported from Silhat. The Indian Museum has specimens from 
Assam. 

Add : — Sagriva vittata } Spin., Gen. Ins. Art., p. 117 (1852). 

Subfam. Phyllocephalina, St&l. 

ofvers. K. Y.-A. Fcirh., p. 645 (1870) j 1. o. (3), p. 32 (1872) : Bn. Hem., v, p. 
117 (1876): — Phyllocephalidon, Dallas, List Horn., i, p. 350 (1851) : — Phyllocephalida , 
Stal, Hem. Afric., i, p. 32, 234 (1864). 

(а) As in Subfam. Pentatomina (Jl. Pt. II, p. 192, 1887). 

(б) — Rostrum short, not extendod bohirid the first cox®, two basal 
joints very short, entirely, or for the greatest part, hidden between tha 
bucculee : head usually foliaceous or olongated and triangular, with the 
juga produced to a disfcanco before the tylus, and usually contiguous : 
spiracula of the basal ventral segment hidden by the posterior part of 
the metastethium : tarsi 3- jointed : antennae 5-jointed. 

Genus Cressona, Dallas. 

List Hem., i, p. 358 (1851) : Walker, Cat. Het., iii, p. 494 (1868): St&l, Hem, 
Afric., i, p. 234 (1864) ; En. Hem., v, p. 117, 118 (1876;. 

Body oblong, ovate : head small, gradually narrowed anteriorly, 
rounded at the apex, aides less strongly dilated ; juga contiguous at the 
apex, not much longer than the tylus ; entire antonniferous tubercles 
prominulous beyond the sides of the head : eyes moderate ; ocelli dis- 
tant, placed very close to the eyes : antenn® 5-jointed, about as long as 
he head and pronotum, rather stout, basal joint short and stout, passing 
the apex of the head, remainder nearly equal in length : rostrum 4- 
jointed, passing the anterior cox®, rather stout, basal joint very short, 
entirely concealed within the deep groove on the underside of the head, 
third joint longest, fourth a little longer than the second : furrow of the 
orifices long : pronotum with the lateral angles produced into long, stout, 
straight horns which project forwards beyond the apex of the head and 
are somewhat compressed towatds the apex which is notched ; lateral 
margins of tho pronotum strongly dentate, the denticulations continued 
* along the under surface of the lateral horns and terminating a little be- 
fore the apex of these in a large flat tooth : scutellum of the usual form 
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and size ; frena extended beyond the middle of the soutellum : membrane 
with longitudinal veins : legs stout, tibiae quadrangular with the angles 
prominent, especially on the anterior pair ; tarsi 3-jointed, basal joint 
longest (Dallas). 


424. Cressona valida, Dallas. 

Cressona valida , List Hem., i, p. 358, t. 11, f. 3,(1851) ; Walker, Cat. Hot., iii, p. 
494 (1868) ,* St&l, En. Hem., v, p. 118 (1876). 

$ . Entirely oohreous, densely and finely punctured : pronotum 
with two close longitudinal lines of brown punctures down the middle : 
coriaceous part of the hemelytra with some more or less distinct, black 
points on the middle of the disc ; mombrane brownish, semitransparent, 
with numerous brown points : wings transparent, nearly colourless : ab- 
domen above, brown at the base and within the lateral margins ; margins 
ochreous, punctured : abdomen beneath, thickly punctured with brown, 
and with numerous black points ; 3-5 segments each with a large whitish 
patch on each side of the disc : pectus brownish obscure with a large 
shining castaneous-brown patch on each side of the mesostethium : lega 
concolorous, femora covered with brown points : rostrum with the tip 
black : antennce testaceous, covered with brown points ; last joint brown 
with the base testaceous (Dallas). Long, 25 mill. 

Reported from India : Sikkim (mibi). 


Genus Dalsira, Am. Serv. 

Hist. Nat. Ins. H6m., p. 175 (1843) ; Phyllocephala , pt , Dallas, List Hem., i, p. 
352, (1851) ; Walker, Cat. Het., iii, p. 492 (1868) . StM, En. Hem., v, p. 118, 119 
(1876). 

Head short, almost equally long and broad : antennaa longer than 
the pronotum : rostrum extending beyond the insertion of the anterior 
feet : lateral margins of the pronotum rounded, posterior margin trun- 
cated, almost straight : scutellum extending a little beyond the middle 
of the abdomen, sinuated on the sides : membrane almost as large as the 
coriaceous portion, more or less transparent, with rather regular longi- 
tudinal veins : wings a little shorter than the abdomen which is rather 
a little tumid beneath : feet tolerably robust and short, nearly equal in 
length (Am. 8f Serv.). 
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425. Dalsira glandulosa, Wolff. 

Edessa glandulosa , Wolff, Io. Cim., v, p. 176, t. 17, f. 170 (1811). 

Aslia glandulosa, Barm., Handb. Ent., li (i), p. 857 (1835). 

Phyllocephala glandulosa, Dallas, List Hem,, i, p. 353 (1861); Walker, Cat. Het., 
iii, p. 492 (1868). 

Dalsira glandulosa , SfcM, En. Hem,, v, p. 119 (1876) ; Distant, A. M. N. H., (5 s.) 
iii, p. 45 (1879). * 

Antennae 5-jointed, filiform, black, first joint short : head, prono- 
tum, scutellum and hemelytra obscurely ferruginous ; head rounded at 
the apex, impressly punctured, lateral margins somewhat elevated, im- 
pressed at the apex with two small lines whioh diverge posteriorly ; 
ocelli behind the greyish eyes, distant ; rostrum 4-jointed, very short, 
black, placed between two rounded plates at the base : pronotum im- 
pressly punctured, convex, posterior angles prominent, somewhat acute r 
scutellum'longer than half the abdomen, impressly punctured and very 
finely transversely rugose, with a large deep black, marginal gland on 
each side at the base, transversely rugose, ob’long, placed obliquely, pos- 
teriorly girth with a somewhat tumid border: hemelytra very finely im- 
pressly punctured, with six yellow longitudinal lines alternately abrro- 
viated ; membrane fuscous, striated whitish : wings cinerescent, veins 
fuscous : abdomen above fuscous, margin paler, somewhat dentated ; 
beneath brunneous, with a row of elevated points on both sides : pectus 
concolorous, impressly punctured : anus obtuso : feet unarmed ; femora 
fuscous, with two ferruginous longitudinal lines ; tibiae angulated, ferru- 
ginous, exterior side with 4-5 deep black points : tarsi fuscous, 3-jointed 
(Wolff). Long, 23 mill. 

Reported from China, Bengal, Assam (mihi) . 

Genus Basicryptus, Her rich- Schaffer. 

Wanz. Ins., VII, p. 81 (1844) : St&l, En. Hem., v. p. 119 (1876) t—Thyllocephala, 
pt., Dallas, List Hem., i, p. 352 (1851) ; Walker, Cat. Het., iii, p. 487 (1868). 

Dallas included Pliyllocephala , Lap., Dalsira, Am. & Serv., Schizops , 
Spinola, and Basicryptus , Herr. Schaff., in his genus Phyllocephala . 
The three last occur in India and near them lies Oonopsis : they may be 
thus differentiated : — 

1- 6. Pectus without a levigate streak near the coxae. 

2- 5. Scutellum without a flavescent, continued streak. 

3- 4. Costal margin not, unless anteriorly, levigate or sparingly 
punctate : — Dalsira. 

4- 3. Costal margin of corium entirely pale, levigate and smoothish, 
sometimes marked by transverse spots or impressions, or by black points 
arranged in remote transverse rows : — Basicryptus . 



99 


1889.] E. T. Atkinson -— Notes on Indian Rhynchota. 

5- 2. Continued lateral streak on soutellum f intramarginal before 
the middle, marginal behind the middle, also entire costal limbus, fla- 
vescent : — Schizops. 

6- 1. Pectus with a levigate lateral streak (posteriorly abbreviated) 
near the coxee; the streak generally pale :—Qonopsis . 

First joint of rostrum is hidden between the oval lateral pieces of 
the head beneath ; second joint free, shortest ; 3-4 of equal length ; third 
reaching first coxae; the fourth reaches the middle of the carinate 
mesosternum : membrane hardly half the size of the coriaceous portion 
of the hemelytra. 


Genus Basicryptus, Herr. Scliaff. 

Wanz. Ins. ; vii, p. 83 (1844) : Sfc&l, En. Horn., v, p. 119 (1876). 

Juga rouuded at the apex, contiguous beyond the tylus ; -first joint 
of rostrum entirely hidden, second shortest, 3-4 equally long, third 
reaches the first pair of fVet, fourth the middle of the finely ridged 
mesostethium : membrane half as large as the coriaceous portion. 

426. Basicryptus illuminatus, Distant. 

Basicryptus illuminatus , Dist., Trans. Ent. Soc., p. 358 (1887). 

Body above dull dark reddish, pronotum with a broad, discal, trans- 
verse, luteous band, margined black, attenuated at each end, and slightly 
notched at the middle: eyes dull ochraceous; 1-3 joints of antennas red- 
dish : lateral margins of the pronotum somewhat finely crenulated, the 
lateral angles broadly and subacutely produced : scutellum with a small 
luteous spot in each basal angle and a few very small luteous spots at 
the apex, and with some median and lateral black punctures : base of 
lateral margin of corium narrowly luteous, and with some very small 
and irregular scattered black spots : membrane pale hyaline, somewhat 
thickly ornamented with small fuscous spots : body beneath and legs 
dull reddish, with black punctures : disc of sternum and some sublateral 
streaks to abdomen obscure luteous: tarsal joint somewhat ochraceous 
beneath (Diet). Long, 14 ; exp. angl. pron., 10 mill. 

Reported from N. India. . 

Genus Schizops, Spinola. 

Schyzopsy Ess., p. 297 (1837) : Schizopsy Am. & Sorv., Hist. Nat. Ins. Hem,, p. 176 
(1843) ; Sfc&l, pt., Hem. Afric., i, p. 234, 239 (1864) ; En. Hem., v, p. 118, 120 (1876). 

Head triangular, juga produced much beyond the tylus and forming 
the apex of the triangle, rounded, bifid, the cleft very narrow, contracted 
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hindwards and reduced near the end of the tylus to a simple impression 
where abut two other like impressions that mark the separation of the 
three lobes : labrum and rostral canal start from the end of the tylus, the 
former is transversely striated and covers the whole of the' first and at 
least half the second joint of the rostrum : head beneath convex ; the 
rostral oanal does not reach its base and receives the whole of the first 
joint of the pronotum and part of the second joint ; the rostram does not 
reach the mesostethium, the apex of its fourth joint rests on the pos- 
terior margin of the prostethium between the first pair of feet ; there is 
no ventral groove : prostethium flat, acuminate, its sides with a simple 
margin : mesostethium flat, apex tumid, concealing the middle of the 
first segment : the second segment without spine or protuberance, venter 
uniformly convex and even somewhat tumid: femora simple; tibiae tri- 
angular, edges not dilated ; first joint of tarsi as long as the other two 
together : abdomen extending beyond the hemelytra : membrane occupy- 
ing one-third of the hemelytra, veins variable. 

Differs from Dalsira , Am. & Serv., in having the lateral streak con- 
tinued through the scutellum, intramarginal before the middle, marginal 
behind the middle, also costal limbus, entirely flavescent. 

427. Schizops insignis, Walker. 

Bchismatops insignis , Walker, Cat. Het. iii, p. 495 (1868). 

Schizops insignis , Stal, En. Hem., y, p. 120 (1876). 

Tawny, very thickly and minutely punctured, slightly clouded with 
blackish beneath: head a little longer than its breadth; juga lanceolate, 
contiguous, except at their tips : eyes livid, not prominent : rostrum ex- 
tending to the first coxes : antennas black ; second joint a little longer 
than the third : pronotum between the hind angles with a transverse 
ridge and an anterior slight metallic-green transverse furrow, the latter 
abbreviated at each end ; space between the ridge and the hind border 
mostly piceous ; hind angles acute, prominent : scutellum piceous, round- 
ed at the tip, with two testaceous stripes which are bordered with bright 
green on the outer side near the base : legs tawny : hemelytra piceous ; 
costa testaceous ; membrane cinereous with many black points (Walker), 
Body long, 17-18 mill. 

Reported from Burma. 

Genus Gonopsis, Amyot & Serville. 

Hist. Nat. Ins. Hem., p. 180 (1843) : Stfcl, En. Hem., v, p. 121 (1876). 

Allied to Megarhynchus , Lap. : head with the juga distant : posterior 
angles of pronotum very prominent in a pointed spine : extremity of ab- 
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domen, in <?, almost straightly tranoate ; in 9 , slightly roundly emargi. 
nate (Am. Sf 8erv.). 

428. Gonopsis rubbscens, Distant. 

Qonopsis rubescens , Diet.,' Trans. Ent. Soo., p. 859 (1887). 

Body above sanguineous : head somewhat obscurely punctate ; an* 
tennee reddish, third joint shorter than second or fourth, fifth joint 
longest and pilose : lateral margins of the pronotum finely crenulate, the 
lateral angles produced into short subacute spines between which is a 
transverse ridge, before which the surface is obliquely deflected towards 
the head ; pronotum is also transversely rugulose, except two levigate 
spots on the anterior area : scutellum longitudinally rugose, with a row 
of black punctures on the basal half of the lateral margins : coriutn 
obscurely punctate and finely rugulose, with a few black punctures near 
the inner apical angle : ipembrane pale hyaline : body beneath and legs 
pale reddish ; the body is very finely and darkly punctate, and the tibiae 
have a fuscous spot on under side of apices ( Dist .). Long, 14; exp. 
angl. pron., 7 mill. 

Reported from Sikkim. 

Genus Diplorhinus, Am. & Serv. 

Hist. Nat. Ins. Hem., p. 178 (1843) : Dallas, List. Hem., i, p. 359 (1851) ; Walker 
Cat. Het., iii, p. 494 (1868) : St&l, En. Hem., v, p. 118, 122 (1876). 

Juga prolonged, broad, divaricate, pointed: 2-3 joints of the an- 
tennra of equal length : pronotum posteriorly rugose and strongly punc- 
tured, lateral angles produced in a process which is obtuse or abruptly 
somewhat acuminate at the apex, turning outwards, sides crenulate : 
scutellum less strongly punctured than the pronotum : veins of mem- 
brane, straight, black on a pale ground : posterior tibiae straight. 

429. Diplorhinus quadricornis, St&I. 

Diplorhinus quadricornis, Stal, En. Hem., v, p. 122 (1876). 

d*. Very close to D. furcatus, Westw., differs in the longer juga, 
gradually acuminate, more divaricate, furnished with straight lateral 
margins ; pronotum more strongly rugose, lateral margins more remotely 
and more obtusely denticulate, process of the lateral angles twice as long, 
body narrower (Stdl). Long, 20; bro'ad, 8| ; breadth of pronotal pro- 
cesses, 12& mill. 

Reported from N. E. India, Assam (mihi). 
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430. Diplorhinus furcates, Westwood. 

Atelocerus ? furcatus, Westwood, Hope, Cat. Hem., i, p. 20 (1837). 

Phyllocephala distans , Herr. Sohaff., Wanz. Ins., vii, p. 71, t. 237, £. 740 ( 1844 ). 

Ortho8chixop8 ? furcata, Walker, Cat. Het., i, p. 232 (1867). 

Diplorhinus furcatus, Am. & Serv., Hist. Nat. Ins. H4m., p. 178, t. 3, £. 6 (1843) . 
Dallas, List Hem., i, p. 359 (1851) ; Walker, 1. o. iii, p. 494 (1868) : Voll., Faune Ent. 
l’Arch. Ind. N6erl., iii, p. 41 (1868) : Stal, En. Hem., v, p. 122 (1876). 

Fuscous : hemely tra and scutellum a little paler : head large, por- 
rect, bifurcate : antennre short, very slender, pale : pronotum scabrous, 
sides serrate and posteriorly ‘produced on both sides in a prominent 
angle : median line on heraelytra, blackish : membrane hyaline, with 
eight straight, black, longitudinal veins: feet lutescent (Wesfoi?.). In. 
P. distans , H. S., the lateral margin of the hemelytra and a small longi- 
tudinal line at base of the scutellum are ochreous ; beneath dark brown, 
more red-brown posteriorly : feet yellow-brown. Long, 18-19 mill. 

Reported from Java. Sumatra. 

Genus Macrina, Amyot & Serviile. 

Hist. Nat. Ins. Hem., p. 179 (1843): pt., Dallas, List Hem., i, p. 360 (1861) ; 
Walker, Cat. Hob., iii, p. 496 (1868) : Stal, Hem. Afric., i, p. 234, 244 (1864) ; En. 
Hem., v, p. 118, 122 (1876). 

Body oblong-ovate : head triangular; juga flat, very acute, contigu- 
ous or somewhat so ; in Indian species, the second joint of the antennas 
extends at least by half beyond the apex of the head : sides of prono- 
tum produced behind the middle in a gradually acuminated process, 
turning outwards and more or less forwards : posterior angles of the 
genitalia, in <5*, hardly prominulous, rounded. 

431. Macrina dilatata, Distant. 

Macrina dilatata f Distant, A. M. N. H., (5 s.) iii, p. 45, 52 (1879): Waterhouse, 
Aid, t. 6. 

Broad, ovate: head broad, triangular, moderately covered with deep 
dark punctures ; juga slightly sinuated, divided at the apex, meeting be- 
yond the tylus which is much shorter : antenna with the third joint 
shortest ; fourth rather longer ; fifth longest, black, with the base rufous 
(the first four joints vary in different specimens from rufous to luteous) : 
rostrum reaching anterior coxae : pronotum with the base slightly rugu- 
lose, somewhat crescent- shaped in front where it is bordered with a pale 
luteous band between the lateral angles, which are produced into two 
stout spines directed forwards ; spinal apices black : anterior portion of 
the pronotum abruptly deflexed to the head, transversely costato, mo- 
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derately punctured with brown ; lateral borders denticulated s scutellum 
reaching beyond the base of the membrane, with five longitudinal, in- 
distinct, somewhat catenulate elevated ridges, which are sprinkled with 
luteous, the median ridge generally most indistinct: membrane pale 
fuscous, extending beyond the apex of the abdomen : beneath and legs 
concolorous, thickly and finely punctured with brown: tibi© suloated 
(Distant). £ , long 16, breadth at base of corium 8; exp. angles pronot. 
11 millims. $ , long 17, breadth at base of corium, 8£, exp. angles 
pronot. 12 mill. 

This species approaches M. coccinea , talker, but differs in its much 
greater breadth: some specimens are of a much darker colour than 
others. 

Reported from the Naga hills 2000-6000 feet; N. Khasiya hills 
1500-3000 feet. 


432. ^Jacrina coccinea, Walker. 

Macrina coccinea , Walker, Cat. Hot., iii, p. 497 (1876); Distant, A. M. N. H., (5 
s.), iii, p. 45 (1879). 

Bright red, very elongate-oval ; head acute, a little longer than 
broad ; tylus transversely striated ; juga contiguous, obliquely striated : 
eyes not prominent : rostrum partly black, extending to the first cox® : 
antenn© slender ; second joint much longer than the third, as long as 
the fourth ; fifth longer than the fourth, sometimes mostly black : prono- 
tum and scutellum transversely rugulose ; the former with a ridge be- 
tween the posterior angles, which are acute, elongated and slightly in- 
clined forward ; sides in front serrated ; a transverse, sometimes testa- 
ceous, callus on each side near the anterior margins : scutellum muoh 
attenuated, rounded at the tip, with a few or many yellow speckles : 
abdomen truncated at the tip; legs slender: hemelytra thickly and 
minutely punctured; membrane pellucid (Walker). Body long, 14£-15 
mill. 

Reported from Penang, India, Assam, Sikkim (mihi). 

Genus Tetroda, Am. <fe Serv. 

Hist. Nat. Ins. Hem., p. 177 (1843) : Dallas, List Hem., i, p. 355 (1851) j Walker, 
Cat. Het., hi, p. 493 (1868) : Stal, Hem. Afrio., i, p. 234 (1864) ; Bn. Hem., v., p. 118, 
122 (1876). 

Head with the juga long, gradually acuminate, slightly diverging 
outwards, somewhat straight, and tip slightly rounded ; narrowed from 
the eyes, not incised at the eyes, lateral margins for the most part 
straight : second joint of antenn© a little shorter than the third, rest 
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almost equal in length : sides of pronotum laminated, produced anterior- 
ly in a depressed porreot process, sides soareely orenulate : scutellum 
extending scarcely beyond the middle of the abdomen, ending in a 
rounded point : veins of membrane rather straight. 

433. Tetrodes histbroides, Fabricius. 

Acanthia histeroides , Fabr., Ent. Syst. Suppt. p. 526 (1798). 

Aeliafurcata , Fabr., Syst, Rhyng., p. 188 (1803) : Stoll, Punaises, p. 109, t. 28, f. 
'197(1788). 

Aelia histeroides , Fabr., Syst. Rhyng., p. 189 (1803), 

JPhyllocephala fwrcata, Herr. Schaff., Wanz. Ins,, vii, p. 70, t. 237, f. 738 (1844). 
Megarhynchw 4>-s)pino8U8 f Westw., Hope, Oat. Hem., i, p. 19 (1837); Walker, 1. 
c. p. 493 (1868) P 

Tetroda histeroides , var. sumatran a, Ellenr. Nat. Tijds. v. Ned. Ind., xxiv, p. 
171 (1862). " 

Tetroda histeroides , Am. & Serv., Hist. Nat. Ina. Hem., p. 178 (1843) ; Dallas, 
List Hem., i, p. 356 (1851) ; Walker, Cat. Het., iii, p. 193 (1868) ; St&l, Hem. Fabr., 
i, p. 41 (1868); En. Hem., v, p. 122 (1876) ; Vollenhoven, Fanne' Ent. TArch. Indo- 
N^er*, iii, p. 41 (1868) ; Distant, A. M. N. H., (5 a.), iii, p. 45 (1879) ; Soott, Trans. 
Ent. Soc., p. 306 (1880). 

Head black, bifid, with the rostrum inserted below the lobes ; pro- 
notum obscure, flat, the anterior angle much produced on both sides, 
somewhat spinose : scutellum black with a white marginal line on both 
Bides : hemelytra black : body obscure (Fabr). Long, 17 mill. 

Reported from Java, Burma, Bengal, Sikkim (mihi), Assam (rifihi), 
Sinkip island. 


434. Tetroda divaricata, Dallas. 

Tetroda divaricata , Dallas, List Hem., i, p. 356 (1851) ; Walker, Cat. Het., iii, p. 
493 (1868); Stal, En. Hem., v, p. 124 (1876). 

cf. Fuscous, punctured : juga divaricate : membrane whitish, veins 
black : body beneath more obscure : antennas black, two basal joints 
fuscous (Dallas). Long, 13-14 mill. Hardly different from T. histeroi- 
des , Fabr. 

Reported from Nepal, Sikkim (mihi). 


435. Tetroda atomaria t Dallas, List Hem., i, p. 366 (1851); Walker, Cat. Het., 
iii, p. 493 (1868). 

d 1 . Head testaceous, thickly and faintly punetured; juga nearly 
meeting at the apex, lateral margins straight : pronotum with the an- 
terior portion testaceous, obscure, punctured, becoming dark brown 
posteriorly, with numerous small elevated testaceous points : scutellum 
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dark brown, nearly black, punctured, with numerous small warts similar 
to those on the pronotum, and on each side at the base a yellow impunc- 
tate line, which tapers to a point posteriorly : coriaceous portion of the 
hemelytra dark brown, punctured, with several irregular longitudinal 
testaceous lines formed of small raised points ; membrane whitish, 
opaque : body beneath testaceous, with an interrupted black band down 
each side within the lateral margins, on the line of the stigmata ; stig- 
mata white : pectus punctured with brown : legs testaceous ; femora 
punctured with brown : rostrum pale tostaceous : antennae yellowish- 
white (Dallas). Long, 12| mill. 

Reported from N. India. 

436. Tetroda bilineata, Walker. 

Tetroda bilineata t Walker, Cat. Het., iii, p. 494 (1868). 

Fawn-colour or blackish, or of an intermediate hue, very thickly and 
minutely punctured : head vpry much longer than broad ; juga separate, 
lanceolate, twice the length of the tylus : eyes rather prominent : rostrum 
extending to the first coxro : antennro black, about one third the length 
of the body; second joint a' little longer than the third ; fourth longer 
than the second ; fifth a little longer than the fourth : pronotum and 
scutellum transversely and slightly striated : pronotum with the anterior 
angles porrect, much elongated, very acute : scutellum attenuated 
rounded at the tip, with two whitish stripes which taper and converge 
from the base nearly to the tip and are bordered with black on the outer 
side : abdomen beneath in the blackish individuals of a dull dark red 
hue: membrane cinereous; veins black (Walker). Body long, 14-17 
mill. 

Reported from Java, Sumatra, Malacca, Burma, India, Sikkim 
(mihi). 

Genus Gellia, Stal. 

Hem. Afric., i, p. 234, 243 (1864) ; En. Horn., v, p. 118, 122 (1876). 

Body oval: head much dilated, foliaceous, lateral margins distinctly 
incised at the eyes, abruptly dilated at the eyes and forming an angle, 
thence rounded before the incisure ; juga very slightly distant : anterior 
lateral margins of the pronotum produced forwards in a depressed lobe. 

437. Gellia nigrjfennih, Dallas. 

Tetfroda nigripennis } Dallas, List Hem., i, p. 357 (185 J ) ; Walker, Cat. Het., iii, 
p. 493 (1,868). 

Oellia nigripennis , SfcM, En. Hem., v, p. 123 (1876). 

<f. Reddish -testaceous, thickly and finely punctured : head with 

J4 
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the lateral margins abruptly dilated a little before the eyes ; juga foliaoe - 
ous, rounded externally and nearly meeting at the apex : pronotum faintly 
rugose transversely, and with a distinct transverse ridge not far from 
the posterior margin : scutellum with its lateral margins brownish and 
with a black streak at each side at the base : hemelytra with the disc 
brownish ; membrane black : margins of the abdomen ferruginous : body 
beneath with an irregular blackish band on each side on the line of the 
stigmata which are white: legs testaceous; tibiee at the apex and the 
tarsi ferruginous : rostrum and antennae testaceous, the latter somewhat 
ferruginous (Dallas). Long, 12J-13 mill. 

Reported from N. India, Karachi (mihi) . 

438. Gellia obtusa, Dallas. 

Tetroda* obtusa, Dallas, List Hem., i, p. 357 (1851) ; Walker, Cat. Het., iii, p. 493 
(1868). 

Qellia (?) obtusa , Still, En. Hem., v, p. 124 (1870). 

cf. Testaceous, very thickly and finely punctured: head, with the 
juga foliaceous, rounded at the apex, with the inner angles obtuse, not 
meeting; lateral margins with a minuto black spine, tipped with yellow, 
on each side in front of the eyes : pronotum with an indistinct, trans- 
verse ridgo near the hinder margin : scutellum with several scattered 
black points, and a black streak on each side at the base : membrane 
whitish, opaque : abdomen beneath thickly and rather coarsely punc- 
tured, with a largo transverse impunctate pit on each side of each seg- 
ment, touching the posterior margin of the preceding segment; the 
space around each of the stigmata with an irregular patch of black 
punctures : pectus rather coarsely punctured, with a few scattered black 
points, and a black shining spot on each side of the metastethium : legs 
testaceous ; femora with brown points : rostrum testaceous, with the 
apex black: antennoo testaceous (Dallas). Long, 13^-14 mill. 

Reported from N. India. 

Genus Meoarhynciius, Lap. 

Ess. Hem., p. 05 (1832): Am. & Scrv., Hist. Nat. Ins. Hem., p. 179 (1843) : 
Dallas, List Hem., i, p. 361 (1851) : Walker, Cat. Het., iii, p. 498 (1868) : Stal, Hem. 
Afrio., i, p. 234 (1864) j En. Hem., v, p. 118, 123 (1876). 

Body very elongate : head very long, ending in a sharp, bifid point, 
the bifurcation so close as to appear above but a longitudinal groove in 
the middle of the head : eyes very small, hardly prominulous : antennae 
long, b-jointed,. first very short, rest of equal length to each other: ros- 
trum very short, hardly reaching the insertion of the first pair of feet, 
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joints rather equal : pronotum nearly continuing the triangle formed by 
the head, without posterior spines turning forwards ; posterior angles 
not prominulous : scutellum elongate, rounded at the tip, extending a 
little beyond the half of the abdomen : hemelytra hardly allowing the 
margin of the abdomen to be seen ; membrane shorter than the coria- 
ceous portion : wingjs shorter than the hemelytra : abdomen flat above, 
slightly tumid beneath, elongate, as broad at its base as the pronotum, 
gradually narrowing and abruptly truncate at the tip, nearly at the end 
of the hemelytra : feet robust, long, unarmed; tarsi long (Am. fy Ssrv .). 

439. Megarhynchus rostratus, Fabricius. 

Aelia rostrata , Fabr., Syst. Rhyng., p. 188 (1803): fturm., Handb. Ent. u a), P . 
867 (1835). 

Ly genus hastatus , Fabr., Syst. Rliyng., p. 239 (1803). • 

Megarhynchus elongatus , Laporto, Ess. Hem., p. 65 (1832). 

Megarhynchus hastatus, Dallas, List Horn., i, p. 361 (1851); Walker, Oat. Hem., 
iii, p. 498 (1868) : Voll., Fauno Ent. Ind. Neer., iii, p. 42 (1868). 

Megarhynchus rostratus , Am. & Serv., Hist. Nat. Ins. Hem., p 180 (1843) : Herr. 
Schaff., Wanz. Ins., ix, p. 303, t. 322, f. 999 (1853) : Ellonr., Nat. Tijddskr. Ned. Ind., 
xxiv, p. 172, f. 31 (1862) ; Stal, Hem. Fabr., i, p. 41 (1 Fs 68); Ofvers. K. V.-A. F3rh., 
p. 645 (1870); En. Hem., v, p. 123 (1876). 

Clypeus of the head very long, bifid, with acute lobes ; head, prono- 
tum, hemelytra, body and feet, cinereous, immaculate ; antennae alone 
entirely rufous (AEJ. rostrata , Fabr.). Very olongate: head porrect, 
subulate, acute, sulcate in the middle : antennae inserted beneath the 
head, pale at the base, rufous at the apex : pronotum smooth, a little 
produced on both sides posteriorly, pale deep black before the margin : 
the margin itself white : scutellum elongate, smooth, flavescent ; margin 
white; hemelytra ferruginous, margin white; wings hyaline ; body fla- 
vescent, with a deep black spot on both sides at the apex (L. hastatus , 
Fabr.). Long, 20 mill. 

Reported from Philippines, Java, Sumatra, Cambodia, Cochin-China, 
Siam, Burma, India, China, Sikkim (mihi). 

440. Megarhynchus truncatus, Westwood. 

Megarhynchus truncatus, West., Hope, Cat. Horn., i, p. 20(1837); Dallas, List 
Hem., i, p. 361 (1853) : Walker, Oat. Het., iii, p. 498 (1868) : Voll., Fanne l’Arch. Ind. 
N6er., iii, p. 43 (1868) : StAl, En. Hem., v, p. 123 (187G). 

Megarhynchus testaceus, Am. & Serv., Hist. Nat. Ins. Hem., p. 180 (1843): 
Walker, 1. c., iii, p. 498 (1868). 

Large ; sub-parallel, testaceous-luteous, punctured fuscous : head 
acuminate, scarcely bifid, pronotum simple, as broad as the abdomen, 
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sides oblique, serrated : hemelytra fuscous, marked with pale lines : 
apex of the abdomen truncated ( Westw .). Form somewhat similar to 
the broader examples of M, rostratus , Fabr., head and pronotum punc- 
tured fuscous ; anterior lateral margins of the pronotum narrowly palles- 
eent, not so strongly transversely rugose ; distinct median longitudinal 
line and fine anterior transverse wrinkle levigate ; posterior angles pro- 
duced in an acuminate tooth ( St&l ). Long, 21 milf. 

Reported from Java, Penang, India, China, Assam (mihi). 

441. Megarhynchus limatus, Herr. Schaff. 

Megarhynchus limatus , Horr. Schaff., Wanz. Ins., ix, p. 303, t. 822, f. 998 (1853) : 
St&l, En. Hem., v, p. 124 (1876) : Distant, A. M. N. H., (5 s.), iii, p. 45 (1879). 

Elongate-obovate, broadest over the pronotum : head bifid, a little' 
longer than broad : pronotum and scutellum grossly punctured, trans- 
versely rugose : sides of pronotum serrulate, roundly prominulous and 
moderately acute, though the angles are hardly prominent : scutellum 
with five weakly elevated longitudinal lines : the hemelytra finely punc- 
tured between the elevated veins : dark ochreous yellow ; the feet more 
ferruginous ; hemelytra between the veins, purple-red. Like and closely 
allied to if. truncatus , Westw., from which it differs in having head and 
pronotum shorter, stature broader, punctuation stronger, concolorous or 
weakly ferruginous, rarely fuscous on the head : the lateral margins of 
the pronotum are not pallescent, they are strongly rugose, posterior 
angles slightly and somewhat obtusely prominulous, no leyigate longitu- 
dinal line or only a very obsolete one, no anterior transverse wrinkle or 
ridge. Long, 20-21 mill. 

Reported from Assam (mihi) . 

442. Megarhynchus transversalis, Westwood. 

Tetroda transversalis f Westw. in Royle’s 111. Bot. Him , p. liv, t. 10, f. 7 (1839) ; 
Dallas, List Hem., i, p. 356 (1851); Walker, Cat. Het., iii, p. 493 (1868). 

Megarhynchus (?) transversalis , St&l, En. Hem., v, p. 124 (1876). 

Fuscous-black : acutely bicornuted ; anterior angles of pronotum 
produced acutely forwards : pronotum and scutellum transversely striated : 
corium blaok, very thinly punctured ; membrane whitish : antennro and 
feet black (Westw.). Long, 15£; broad, 7J mill. 

Reported from the Himalaya. 

443. Megarhynchus diversus, Walker. 

Megarhynchus , diversus , Walker, Cat. Het., iii, p. 498 (1868). 

Testaceous, subfusiform, narrowest at the tip of the abdomon, thick- 
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ly and minutely punctured ; some of the punctures black: head a little 
longer than broad; juga lanceolate, connected: eyes not at all promi- 
nent : rostrum extending to the fore coin : antennae slender, second joint 
muoh longer than the third, as long as the fourth ; fifth longer than the 
fourth: pronotum with the posterior angles prominent and nearly rect- 
angular; sides in front serrated: scutellum attenuated, rounded at the 
tip, with some black speckles along each side near the base: abdomen 
with the hind angles of the apical segment extending beyond the anal 
appendage: hemelytra more minutely punctured than the pronotum: 
membrane pellucid (Falter). Long, 12| mill 

Reported from India. Differs from M, tmcatus, Westw,, in having 
the posterior angles of the pronotum more determinate and the thorax 
more abruptly contracted. 


'W \ 
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IV. — On certain Earthworms from the Western Himalayas and Dehra 
Bun. — By Alfred Gibbs Bourne, D.Sc. (Lond.), C.M Z.S., F. L. S., 
Fellow of University College , London , and Madras University . Com- 
municated by The Superintendent of the Indian Museum. 

[Reoeived December 15th, 1888 ; — Read January 2nd, 1889.] 

(With Plate III.) 

Introduction. — These specimens were collected and placed in my 
hands for examination by Mr. J. Wood- Mason, Superintendent of the 
Indian Museum, Calcutta. They come from two localities, Dehra Dun 
and Masouri. Dehra Dun lies at the foot of the Western Himalayas 
and at no great elevation. Masouri lies at an elevation of 5 — 6000 feet 
on the southern slopes of the Western Himalayas. 

The worms from Dehra Dun belong to the three genera Perichceta , 
Perionyx , and Typhceus. There is one species of oach of these genera. 
The Perichceta is P. houlleti y E. Perrier. The specimens of Perionyx are 
none of them in a sufficiently mature condition to enable me to charac- 
terize the species ; they differ in the shape of the setro and in colour 
from P. saltans , Bourne ; neither can thoy be referred to P. excavatus , 
E. Perrier; nor to P. m’intoshi , Beddard. The Typliams I have referred 
to a new species, T. masoni . The worms from Masouri include three 
species of Lumbricus , or at any rate of some genus or genera of the 
Lumbricidce , and two species of Perionyx. The specimens, of the latter 
are, like the specimens of Perionyx from Dehra Dun, immature, and do 
not moreover appear to belong to any of the hitherto described species 
of this genus. I refrain from naming the species of Lumbricus , because 
I could only give an incomplete description and thus hamper any future 
observer who obtains them in a fresh condition. The literature with 
regard to the genera and species of the Lumbricidce is already in great 
confusion. I am now acquainted with seven distinct species belonging 
to this family which occur in India. 

We have not at present many data with respect to the relation 
between the altitudo and the worm fauna. 

I have stated* that Perichceta stuarti is to be found at an elevation, 
of 5000 ft. and also at one of 1000 ft., but this has proved to be a mistake 
which arose from my collector having mixed specimens from the two 
localities. I cannot find P. stuarti at any great distance down the 
ghaut. • * 

# On Indian Earthworms, Part I. Preliminary Notice of Earthworms from 
the Nilgiris and Shevaroys. Proc. Zool, Soc. 1886, p. 667. 
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Fletcher* has recorded specimens of the same species of worm from 
different altitudes, e. g., Lumbricus novce-hollandice from the SBa-level at 
Sydney and from 2,700 ft. at Capertee ; Perichceta exigua from the sea- 
level near Sydney and from Springwood on tho Blue Mountains. 

There is, I presume, nothing like the difference in climate between 
these Australian localities that exists between that of any hill-station in 
India and of the plains. So far as my observations go all the species 
from hill-stations differ from those of the plains. I have found species 
of Perichceta, Acanthodrilus, and Moniligaster on the hills and other, 
species in the plains, but I have never found Lumbricus in the plains. 

I do not know how far the present collection is an exhaustive one from 
the district, but so far it appears that Typhceus is confined to the plains 
or moderate elevations, while there is an undoubted Perionyx from 
Dehra Dun, and of the three species of Perionyx pro viously. described 
P. saltans comes only from considerable elevations, P. excavatus and 
P. m'intoshi come presumably from the plains, so that the genus Perionyx 
is also to be found at varying elevations. 

None of the species in the present collection are identical with any 
which I have hitherto found in Southern India. 

Pericimsta houlleti. 

I do not propose to give any lengthy account of this worm without 
examining it in a fresh state. It is tho less necessary to do so as the 
existing accounts enable one to recognise it with great certainty. It 
was originally described by Perrier, f and Beddard subsequently published 
two notes upon the species. 

In onoj of these ho has described the setae which are placed on 
the clitellar somites as much smaller than the setae of tho “ anterior 
pre-clitellar ” somites, and states that they terminate in a “ dis- 
tinctly bifid extremity ; the two points in which the seta ends diverge 
at a considerable angle from each other, but are connected by a 
delicate membrane. Tho opposite extremity of the seta, which is 
imbedded in the body wall, is abruptly truncated. Tho whole seta 
has not the S-shaped curve, which is so constant a character in the 
group, but is curved only in ono direction. As in the other setae of the 
same species, and in the setae of earthworms generally, tho middle part 
is somewhat thicker ; but this region does not lie in the middle # of the 

* Notes on Australian Earthworms. Proe. Linn. Soc. N. S. W. 1886, p. 645 ; 
1887, p. 387. 

+ E. Perrier, Recherches pour servir a l’Histoire des Lombriciens Torrestres, 
Nonv. Arch. d. Mus. t. viii, 1872. 

J Proc. Zool. Soo, 1887, p. 389. 
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set©, but is closely approximated to the posterior extremity ; the part of 
the seta which lies behind the dilated region is straight. The general 
shape of these clitellar setae, apart, of course, from the bifid extremity* 
is like that of imperfectly developed ordinary setae. That this is not 
really the case with these setae is, however, clearly shown by the fact that 
all the setae of the several rows comprised in the clitellum have precisely 
the same shape, and also by the fact that in two specimens of the worm, 
which were the first that came to hand, the structure of these clitellar 
set© was precisely identical.” 

The ordinary setae present also some variations in size. The seta 
immediately on either side of the median ventral line is usually if not 
always larger than the others. The setae on the clitellar somites in 
my specimens agree with the minute description quoted above. 

Perrier states that the gizzard occupies somite IX, but I have found 
that the septa separating somites VIII — IX and IX — X are absent, so 
that the gizzard may be said to occupy somjtes VIII, IX,' X. This is 
the position ascribed to the gizzard in P. fece , P. indica , P. peregrina , 
and is moreover its probable position in P. sieboldi, P. japonica , P. 
musica , and P, annulata . These are all worms possessing other special 
characters in common, and further investigation will probably add to the 
list P. affinisy P. birmanicay P. sumatrana, P. hasselti , P. robusta , P. 
aspergillum, P. quadragenaria , P. elongata , P. schmardce, P. capensiSy and, 
possibly, P. qucenslandica and P. darnleiensis. 

The organs described by Perrier as testes are doubtless seminal 
reservoirs ; in position and structure they agree with theso orghns in so 
many other worms. I have not, however, been able to find the true 
testes, but could doubtless do so in fresh specimens. The spermathee© 
and prostates have been described and figured by Perrier. I have 
figured them in PI. Ill, Figs. 4 and 5. The number, position, and struc- 
ture of the spermatliecre have been largely used as specific characters. 
The structure of the prostate glands is a character of no less specific 
importance, 


Typhous masoni, sp. n. 

External characters . — Length 130 m.m. ; width 6 m.m. Prosto- 
mium is short and broad and can be retracted so as to be hidden by the 
first or buccal somite. The latter is but very slightly marked off from 
the second somite and is as usual devoid of sot©. The other pre-clitellar 
somites consist of two, three, or even four annuli. 

The clitellum when fully developed extends completely round the 
body in somites XIV, XV, XVI, nearly the whole of XVII, and a small 
portion of XIII. 
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The clitellum presents ventrally a very curious appearance owing 
to the structures about to be described. Between somites XV and XVI, 
and also between somites XVI and XVII, there is a pair of oval depres- 
sions in the middle of each of which stands a little papilla. Between 
somites XIX and XX there are similar structures, but the depressions 
are much less marked and the whole thing is smaller. These structures 
are a very little further from the ventral median line than are the 
ventral pair of set® on each side. The male pores are placed in somite' 
XVII a little further still from the median ventral line ; they are on 
papill® which lie in very deep pits. These structures are shewn in PI. 
Ill, Fig. 1. 

The oviducal pores are placed anteriorly to the set® in somite XIV ; 
they are separated from one another. 

The sperm athecal pores are very well marked slit-like apertures 
placed between somites VII and VIII ; they lie nearer the middle 
line than do set® 3.* The dorsal pores, intersomitally placed, are 
visible behind the clitellum ; they are especially well marked at the 
posterior end of the body. 

Nephridiopores are not visible. There are eight set® in each 
somite ; they are confined to the ventral surface of the body. Their 
arrangement in eight longitudinal rows is what chiefly strikes one on 
examining a spirit specimen. In about the anterior two-thirds of the 
body set® 1 and 2, and 3 and 4, lie nearer to one another than do set® 2 
and 3, that is to say, the set® are placed in couples, but this arrangement 
gradually changes and in about the posterior third of the body the eight 
set® still lying in a row on the ventral surface are almost equidistant 
from one another. The ventral gap remains however a trifle wider than 
the interspace between any two set®. 

The full complement o£ set® is present in the clitellum, but in 
somite XVII set® 1 and 2 are replaced by the groups of penial set® 
described below. 

Septa . — The most anterior soptum is septum IV — V ( i . e., the 
septum which forms the boundary betweon somite IV and somite V). 
This and septum V— VI are very thick being exceedingly muscular. 
The next septa which are developed are, I think, septa VIII — IX, IX — X, 
and X— XI. These are all fairly muscular and placed close togother, 
that is to say, they do not correspond in position with the external 
divisions between the somites. It is therefore exceedingly difficult to 

# I adopt the convenient system of numbering tbo set® suggested by flenham, 
seta 1 being the seta which lies nearest the median, ventral line on cither side ; seta 
2 the seta immediately beyond seta 1 and so on. 

15 
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state with certainty which segments they really bound. All the re- 
maining septa are very thin. 

Alimentary Canal . — The mouth occupies the usual position and 
when the prostomium is protruded is overhung by it, but, as stated above, 
the prostomium can be retracted so as to be completely hidden by the 
buccal somite ; the mouth then appears to be terminal. 

The buccal cavity and pharynx resemble those of T. orientalis. 

The gizzard has precisely the structure described for that species. 
It is “ divided inter two portions an anterior small thin- walled com- 
partment and a large thick- walled portion, the gizzard proper, this last 
has a nacreous appearance on the outside and is lined by a very thick 
chitinous lay er.” It lies between septum V — VI and septum VIII — 
IX and thus extends over three somites (VI, VII, VIII). Muscular 
bands are attached to the walls of the gizzard and pass to the body wall. 

The alimentary canal is considerably dilated in somite XI or XII, 
a pair of oesophageal glands being present. From the. gizzard up to 
this dilation the oesophagus is narrow, and beyond the latter, until it 
widens out at about somite XVI, it is also narrow. 

There are four pairs of glandular bodies placed on the intestine in 
the hinder region of the body. They are all bi-lobed and lie below the 
dorsal vessel and not above it. (Beddard statos that they lie above the 
dorsal vessel in T. orientalis. ) 

Nephridia . — There are large tufts of nophridial tubules in the 
pharyngeal region and a series of smaller tufts in the other pre-clitellar 
somites. I have especially noted the tufts which are placed near the 
spermathocal ducts. I am unable, from the specimens I have, to enter 
into further details with regard to the nephridia, but I have observed 
nothing which differs from Beddard’s account of these organs in T. 
orientalis and T . gammi . 

Generative organs . — I am anxious to examine other specimens before 
giving a full account of these organs. 

A pair of ovaries are present in the usual position in, I believe , 
somite XIII, but the specimens being very contracted in this region it is 
impossible to be quite certain as to the numbor of any particular somite. 
The oviducts open to the exterior by a pair of pores placed in the 
anterior half of somite XIV. 

I have been unable to see the testes. 

I have found a single pair only of seminal reservoirs and near them 
a pair of bodies with a nacreous appearance which seem to be ciliated 
rosettes, as, connected with these, I find the vasa deferentia. 

I cannot be quite certain, but apparently both the seminal reservoirs 
and the ciliated rosettes belong to somite XI ; as mentioned above, the 
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septum which I have calculated to be septum X — XI is a thick one, and 
they certainly lie posterior to it. The seminal reservoirs are very large 
and extend backwards over three or four somites. 

The prostates (I reserve for the present any expression of opinion 
as to the desirability of retaining this term or substituting for it the 
term atria) are large and lie one on either side of the body. Bach 
consists of an irregularly coiled, almost orange-coloured, glandular tube 
which is connected at one end with a muscular duct opening to the 
exterior in somite XVII. The vas deferens is connected with this just 
before it penetrates the body wall. There is a muscular sao containing 
several very long and slender penial setae ; these project from the little 
papilla which lies in the depression round the male pore. These setae 
are shewn in PI. Ill, Fig. 3. There are two varieties, one of which is 
nearly a quarter of an inch in length and much longer than the other. 

There is a single pair of spermathecae, the apertures of which lie be- 
tween somites VII and VI^I, as shown in PI. II, Fig. 1. Each sperma- 
theca is large, somewhat reniform in shape, and has arising from the hilus 
a short, very stout and muscular efferent duct. Opening into the duct 
near the hilus is a pair of diverticula. One of these is so deeply bi-lobed 
as to almost form two separate little sacs, while the other is slightly 
tri-lobed. Both have a very nacreous appearance which is not possessed 
by the spermatheca itself. 

General Remarks . — There can be no doubt but that this worm 
belongs to the genus Typhceus , Beddard. Two species of this genus have 
been described, T. orientalis* and T. gammi.\ 

I should have hesitated about placing this worm without further 
information in a separate species had not Beddard described this second 
species T . gammi ; but this worm differs as much from either T. orientalis 
or T . gammi as these latter do from one another. Beddard denies the 
existence of a prostomium. If this is non-existent it is a very remarkable 
fact. Beddard states that set© 3 and 4 are absent from the somites 
which form the clitellum in T. orientalis . He does not mention their 
presence or absence in speaking of T . gammi . They are present in my 
species, although not always visible on a mere external examination, 
Beddard says nothing with regard to the arrangement of the setae in the 
posterior region of the body, so that I am justified in concluding that 
the arrangement which I haved noted is peculiar to my species ; it gives 
the worm such a striking appearance that one could hardly fail to notice 
it. Beddard does not mention oesophageal glands as present in either 
T. orientalis or T. gammi , 

* Beddard, Ann. & Mag. Nat. Hist. ser. 4, vol. xii, 1883. 

t Beddard, Quarterly Journ, Miorosc. Science, vol. xxix, 1888. 
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There is still some doubt, I think, with regard to the position of 
the septa in all species, and, until this is resolved, it is difficult to fix the 
position of the testes, seminal reservoirs, and ciliated rosettes. Beddard 
states that in T. gammi the two most antorior septa are septa IV — V 
and V — VI ; that one septum, presumably VI — VII, is absent and that 
“ farthor back are three thickened septa which lie between segments 
VIII, IX and X.” Now, I believe, that in ascribing a position to the 
internal organs we should determine the somite by the septa which 
bound it. It is true that the septum often appears to have a position 
which is not in accordance with tlie limits of the somites as marked 
externally, but this may be seen in longitudinal sections to be due 
to the fact that the muscular fibres of the septum adhere for some 
little distance, either backwards or forwards, to the body wall. Bed- 
dard’s statement that three septa lie between three “ segments ’* is 
misleading.' Three septa bound two somites. I would interpret the 
“ three thickened septa ” mentioned above as septa VIII — IX, IX — X, 
and X — XI. If this be the case the single* pair of testes and ciliated 
rosettes lie in somite XI. According to Beddard’s account of T. gammi 
they lie in somite X, while judging from his figure they would appear to 
be in somite XII. 

I propose to define the present species as follows : — 

T. masoni . — Penial seta) of two varieties lying together in the same 
sac ; the one variety very long, with a slight S-shaped curve and a sub- 
terminal dilation at tho distal extremity, while tlio proximal extre- 
mity presents irregular transverse markings ; tho other variety shorter, 
somewhat spear-shaped, the distal extromity flattened and furnished 
with obscurely marked chovron-shaped ridges. 

The setae in about the posterior third of the body are not arranged 
in couples as in the anterior two-thirds, bub are equi-distant from one 
another, the ventral gap being slightly larger than the interspace 
between any two setae. 

The spermathecae are provided with two diverticula, the one bifid 
the other obscurely trifid. 


I do not suggest any modifications of Beddard’s definition of the 
genus, but expect that some will bo ultimately necessary. As far as we 
know, neither the character of the diverticula of the spermathecae nor 
the number of these organs themselves is of generic value. The number 
of intestinal glands probably varies in different species, and, further, I am 
not quite sure about the position of the testes. 



1889.] JFeta Himalayas and Mra M 


11 ? 


EXPLANATION OP PLATE III. 

Fig, 1. Itfljkmmmi, Ventral view of the anterior somites, tit, month) 
ip, spematheoal pore; ?, oviducal pores; l male pores; p l pVp 4 , copulatory 
papillse ; c, clitellum, The roman numerals indicate the numbers of the somites, 

Fig, 2, Prostate gland, eto., of the left side from the same worm, eat, aperture 
to the exterior (male pore) ; i>, l vas deferens ; m. d, muscular duot of the prostate 
gland; pr. the prostate gland ; p, s, sac containing ponial set®, 

Pig, 3, Penial setae from the samo worm, Ono of eaoh of the two varieties a, 
and b, is drawn, 

Fig, 4, Pericktahoulleti, Prostate gland bf the leftside, eft, aperture to 
the exterior ; m, l muscular duct ; pr, prostate gland, 

Fig, 6, Spermathecaof the same worm seen turned forwards, ip, Sperma- 
theoal sao proper; ap\ largo ccecal diverticulum; af, small ooeoal divertioulum, 
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V. — Notes on Assam Butterflies. — By William Doherty, Cincinnati, 
U. 8. A. Communicated by the Superintendent of the Indian 
Museum. 

[Received and Read January 2nd, 1889.] 

(With Plate X.) 

A collection of butterflies made on the Upper Assam frontier be- 
tween August and December, afforded material for the following notes. 
The specimens were taken # partly in the hills beyond Margherita, on 
the border of the independent Naga country, fifty miles due south of 
Sadiya and the Brahmaputra, and partly on the Dibang and Dikrang 
rivers north of Sadiya. The season was a very poor one, the cold 
weather commencing earlier than usual. The number of species taken 
was so small, and some groups were so poorly represented, that I have 
thought it best to postpone publishing a list of the butterflies of the 
district till after my return there next spring. 

The dry-season, non-ocellate brood of Mycalesis , Melanitis , Junonia, 
etc., appeared about the end of September, and none but rubbed and 
ragged individuals of the wet- season brood were seen flying after that 
date. jEmona amathusia, a morphid, turned out to be also dimorphic, 
as indeed might have been expected. My theory of the effect of drought 
and humidity (somewhat like that of heat and cold on certain European 
species) on the shape and ocellation of these butterflies has now re- 
ceived confirmation from various sources. In Eastern Java and the 
neighbouring islands of Sumba, Sambawa, and Timor, the seasons are 
the reverse of those in India, the winter months — December, January 
and February — being the rainy ones. I found the broods of the Satyridce 
similarly reversed there, the wet- season form coming out late in the 
autumn, and the dry-season one in the spring. This is of course only 
indirect evidence, but direct evidence has not been wanting. Mr. de 
Nic6ville, who early adopted my views on this subject, some time ago 
reared Mycalesis mineus from the eggs of M. visala and has lately bred 
both forms of Melanitis leda under natural conditions from the eggs of 
the ocellate one. This, however, took place at the time of the change 
of monsoon. At any other time it must be very unusual for both forms 
to come from the same parent. Two years ago in the early part of the 
dry season in the island of Sambawa, I succeeded in obtaining both 
Melanitis leda ( determinata ) and ismene from the eggs of leda by keep- 
ing a wet sponge in the box in which the former species was reared. 
I particularly recommend this experiment to naturalists living in the 
East, as Melanitis lays its eggs with unusual facility in captivity, and the 
larva feeds on young growing rice, which is always obtainable. My 
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chief difficulty with this and other species resulted from my constant 
change of abode. The dimorphism of many other species yet remainB 
to be demonstrated by breeding. But in these cases, the evidence of 
the prehensores, in itself irresistible, added to the thousand signs and 
tokens of identity obvious to any unbiassed field-naturalist, settles 
beforehand what the results will be. 

Another group in which much may be done by breeding is that of 
the Euploeas included by Mr. Butler in Salpinx. Mr. Moore has de- 
scribed a number of Assam species forming the majority of his genus 
Pademma. These are not local varieties.' In a single glade in the 
forest one may find them all, together with dozens of intermediate 
forms. I have collected species of Salpinx in various regions from 
Malabar to Timor, and even in the smaller islands, where Euplceas of 
other types are among the most constant of insects, they varied to a 
remarkable extent. In Upper Assam, where midamus is the* dominant 
Euploea , the Pademmas more or less resemble that species, and after 
various fluctuations in the 'border-country between midamus and core, 
they finally assume, in Lower Bengal, a tolerably fixed and constant 
form ( [kollari ) as a mimic of the latter. 

In general, however, it seems to me that the results expected from 
breeding will never be realized, and the formula now much in vogue 

among lepidopterista — “ these forms may be only varieties of but 

till careful breeding has proved that such is the case, wo prefer to keep 
them distinct ” — is about as dangerous as can well be imagined. The 
burden of proof is thus thrown on the unfortunate breeder, and the 
describer feels that he can safely neglect the ordinary means of proving 
a species, examination of a series of both sexes from more than one 
locality, and an attempt to associate some structural peculiarity of form, 
sex-mark or prehensores, with tho proposed species. The Pieridee have 
especially suffered in this regard, and in particular Terias , Ixias , and 
Teracolus have been thus roducod to confusion thrice confounded. 
Breeding can probably accomplish little with such genera. A group of 
these butterflies, sitting together on tho wet sand, will, in three cases out 
of four, consist of but one variety, varying little ; or, if there is another 
present, it will usually appear quite distinct. The next stream-bed may 
contain quite another breed. There is no reason for supposing that these 
varieties would not, in a majority of cases, breed true. It would be 
only now and then that the breeder, having overcome the great and 
, greatly underrated (at least in the moister parts of the Eastern tropics) 
difficulties of rearing a new generation, will find any great variation in 
his specimens. But even this will prove nothing, because hybridism, 
which undoubtedly takes place occasionally between butterflies unques- 
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tionably distinct, must play a great part in such unstable races as those 
of Terias. The results of Mr. de Niciville’s previously mentioned experi- 
ment with Melanitis (though not, I think, those of mine) may with 
apparent justice be attributed by some to this cause. It is not by breeding 
that speoies like those of Terias described by Mr. Moore from Mergui 
will be invalidated. On examining the forms of different regions, one 
observes that the genus varies similarly almost everywhere, that the 
races have no well-marked habitat, and that every fresh locality and 
season adds links connecting them. The cutting down of forests seems 
to produce a general amalgamation of varieties which perhaps bred 
truly before. Ixias is a much more variable genus in the scrub jungles 
of Mount Abu, than in the high forests of Burma. In the open country 
around Calcutta and Rangoon, there is an inconstancy in the specimens 
of Terias which will rarely be found in the neighbouring tracts still left 
in their original state. The plants those butterflies feed on, instead of 
growing here and there in open spaces in the forest, are spread uniformly 
over extensive districts, and the wandering habits thus originated lead 
to hybridism and the obliteration of local races. The varieties of 
Teracolus , which are, so far as my experience goes, confined to dry, open 
country, are by no means so locally true as those of the forest-haunting 
genera. 

It was perhaps the general destruction of forests in the long-settled 
parts of the East-India, China, Java — whether by the agency of nature 
or by that of prehistoric man, that gave rise to seasonal dimorphism 
in the Satyridce. In the wot, dark woodland, their ocelli served them as 
a protection. Then came the change ; the country was partly deforested, 
and, instead of the former uniformly damp climate, there was a long dry 
season in which the rank vegetation withered, the sunlight entered 
everywhere, and the ocellate butterflies were rendered conspicuous. 
Some species disappeared from the regions thus affected, while others lost 
their ocelli and assumed tho angular shape and dull .neutral colouring 
of dry leaves, and so survived. In the less variable climate of the 
equatorial regions, this has rarely taken place, and generally only the 
ocellate broods are found there. And in desert regions, instances may 
perhaps occur where the ocellate form has altogether disappeared. 

Other interesting examples of the effect of environment on insect 
life may be mentioned. The large dark form of H ypolimnas bolina 
called jacintha occurs along with the typical race in many neigh- 
bourhoods. But I have generally taken jacintha in shady jungle, 
while the other variety may be common in the dry, open country half a 
mile away. In Assam I observed a remarkable case of similar change 
in the female of Appias hippoules . The normal form is dark above and 
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below, and but slightly clouded with whitish and dirty yellow. It was- 
usually taken in* the forest, moving slowly about in the deep Shade, or 
lying perdue among the leaves. The other was almost as brightly 
coloured with pure white and rich yellow as the male, differing chiefly in 
the absence of the subapioal yellow spot on the forewing below. Like 
the male it was always flitting up and down the sunny *paths at the 
edges of the wood, Only alighting from time to time for a moment or 
two. Intermediate specimens occurred, and there was no possibility 
that the species could be different j but the forms were so unlike that 
they might almost claim to be called dimorphic. I might have hesi- 
tated to adopt the conclusion that the differences corresponded with, 
or perhaps resulted from, the difference in station and habits, if I had 
not observed precisely the same thing in Appias nero in Borneo and 
the Malay Peninsula. Here again a female almost as richly-coloured 
as the male,* flies about with it in the sunlight, and a dusky, dull 
orange form lies hidden jn the woods. But it is possible that these 
differences in the female may correspond with those very slight ones in 
the male on which Mr. Butler has based his Appias Jigulina y and that 
two distinct species are in question. 

In Euthalia and its allies, great differences exist in allied species 
in the costal the forewing, which in some species is free, and in 

some anastomosed with the first subcostal branch. I here give a list 
of the species taken in Assam, and those in the Indian Museum, ar- 
ranged with reference to this peculiarity : 

With the costal vein free. 

Symphmdra nais, 

Lexias teuta 9 
Lexias teutoides } * 

Lexias recta , 

* Unless my memory fails me, Mr. Forbes, in his “ Wanderings in the Eastern 
Archipelago,*' observes that the females of Bclenow, Catopbilia, Appias, and Hebomoia 
are more conspicuously coloured than the males. Soon against the white floor of a 
cabinot-drawor, or against a dusty road, they may be, but white backgrounds are 
not to be found in tho jungle as nature made it. There tko malo of Appias nero t 
goes by like a flash living fire, and tho pure wliito of tho malo of Appias Isis 07* 
the green-white of the male of Catop»ilia aro of a brightness almost luminous. Tljid 
dark variegations of the female obviously mitigato their brilliancy. Besides, even 
the brightest-hued females are more retiring and fonder of the shade than the 
males are, and hence less obvious. In all probability the female is only more con- 
spicuous than the male in such extraordinary species as that justly called Hyyolimnai 
momaia by Wallace, and perhaps in a few such Lycxmdas as Biduanda thesmia and 
Catapcecilma delicatum . 

16 
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Dophla evelina , m 

Dophla dei'ma , 

Dophla ? dunya , 

Euthalia lubentina 9 
Euthalia phemius 9 (a mimic), 

Euthalia aconthea 9 
Euthalia jama , 

Euthalia telchinia , (a mimic), 

Euthalia kesava , t 
Euthalia vasanta, 

Euthalia garuda , 

Euthalia ? franci<e 9 
Euthalia ? sahadeva, 

Euthalia ? anyte , 

Euthalia ? patala 9 
Euthalia ? nara. 

But of these, one out of five specimens of and patala had the 

costal vein anastomosed. And while all the seventeen males of kesava 
examined had no anastomosis, it was invariably present in the eighteen 
femalos placed under this species in the Calcutta Museum. 

With the costal and first subcostal veins united . 

Euthalia ? durga 9 
Lexias ? dirtea , 

Lexias ? cyanipardus , 

Felderia lepidea 9 (apparently a protected species), 

Felderia macnairi 9 (apparently protected),* 

Felderia iapis , 

Felderia andersonii 9 (apparently protected), 

Felderia satropaces 9 (apparently protected.), 

Felderia cocytina 9 
Tana'ecia pulasara 9 
Tana'ecia cibaritis 9 
Tana'ecia nicevillei 9 (a mimic), 

Tana'ecia j ahnu 9 
Tana'ecia adima 9 
Tana'ecia apiades , 

Tana'ecia puseda 9 
Tana 'ecia ? anosia . » 

# It is mimicked by a new and remarkable species of Herona (?) of which both 
sexes were taken by me in Borneo, and are now in Mr. Neumoegen’s possession* 
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In durga one out of six males had no anastomosis, and similar oases 
occurred in dirtea and cyanipardus, and apparently in satropaces, It is 
obvious that this feature is not absolutely constant. I have a specimen 
of Symphcedra dirtea , fomalo, in which no less than three very conspi- 
cuous anastomoses occur, the costal vein being united with the first sub- 
costal branch, the latter with the second, and that with the third. The 
variation in Prothoe is mentioned below. Two years ago I made a list 
of the Malayan species similar to the above, and it exhibited similar 
irregularities. 

The specimens described below aro in Mr. Noumoogen’s collection, 
unless the contrary is stated. 

Family Satyuid^. 

Mycalesis (Sadarga) ciiaraka, Moore, ( oculata ). Marghcrita, only 
the ooellate form taken. v 

Leihe naga, n. sp. PI. X, Fig. 4, 9 . Female, above dark fuscous. 
Forewing with a broad white oblique band from the costa (near which 
it is broader and whiter) to the submedian, above which it is suddenly 
bent downwards, passing close by the end of tho cell but not touching 
it, its inner border distinct, its outer diffused, llindwing with two pale 
submarginal lines, the ocelli showing through tho wing, especially the 
white pupil of the fifth. Bcloiv uniform light fuscous-brown with a slight 
bronzy lustre. Forewing , base unmarked excopf by a very obscuro darkor 
lino across the cell, the white band as above, two straight pale submar- 
ginal lines ^and five perfect subequal ocelli (ringed with pale violet), set 
in nearly a straight lino between the lower median and tho lowor 
subcostal branch. Hindwing , with two irregular transverse darker lines 
placod unusually close together, and enclosing a narrow space obscurely 
glossed with violet. They originate below the costal vein, the inner 
crossing into the cell at the origin of tho upper discocoilular, and 
continuing parallel with it to tho hind margin of tho cell halfway 
between the forkings of tho median vein, continued obscurely through 
tho submedian space. The outer lino runs in a parabola from the costal 
vein to the upper median, skirting but not touching the ond of the cell, 
and, crossing tho baso of the upper median space, disappears above the 
last ocellus. Ocelli six, all largo, perfect, with white pupils surrounded 
by black and ochreous and set in a large violet-whitish ring. The first 
is within the line of the others, and jus extremely largo, the next three 
subequal, the next larger, the sixth geminate, with two separate white 
pupilled black spots in a yellow field. Two wavy submarginal pale 
lines. 
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A single female, near Margherita. It is very large— about three and 
a half inches in expanse. The hindwing has almost no outer angle, the 
fore wing has the outer nargin straight (rounded in verma , etc.) and the low- 
er angle not cut away (as in hyrania). The last bifurcation of the median 
vein of the hindwing takes place a little before the end of the cell. The 
species has no near allies. Lethe margantce 9 Elwes ( Neorina * margaritce , 
Marshall and de Niceville), which it apparently connects with the other 
Lethes , obviously differs in the white band of the hind wing below, and the 
white scales diffused over the .under surface. As in margaritoe 9 the white 
band of the forewing is probably absent in the male. 

Family Elymniad^:. 

Dyctis pe alii, Wood-Mason, PI. X, Fig. 3, $ . Sadiya and Mar- 
gherita. Tho female differs greatly from the male in this handsome 
species. The tails are much longer than in the male — longer even than 
in Elymnias caudata. Above , the wings ar? tinted with blue instead 
of violet. Forewing with the subcostal band very obscure, the cell dark, 
the disc pale. Hindwing with a conspicuous rufous-orange anal spot 
occupying the entire breadth of the submedian space, the violet submar- 
ginal band of the male replaced by a short bluish fascia thence to the 
large discal and apical pale area. Below , tho entire forewing, except the 
cell and the outer margin, is clouded with large violet-white striae, and 
so is the apical and part of the discal area of the hindwing. 

Family Morphid,®. 

JE MONA amathusia, Hew. (pealii, W.-M.). AS. pealii appears to be 
the wet-season form of amathusia , differing only in the less acute and 
falcate forewing, the more distinct ocelli, and brighter colouring below, 
the usual differences between seasonal forms in India. I took two 
specimens of pealii near Sadiya in Septembor. The outer margin of 
the forewing was convex throughout, but tho apex was slightly more 
acute than in the type. On tho first of December, I caught a single 
ragged specimen of amathusia near Margherita, apparently quite 
typical. 

* That species is of course a Lethe. Tho true Neorinas are singular insects, and 
can only be retained in tho 8a tyridee on account of tho difficulty of putting them 
anywhere else. I have often observed N. lowii in Borneo, tho Malay Peninsula, and 
Eastern Java (where, however, tho local representative may be distinct). It is 
continually changing its perch, flitting round and round tho passers-by, and alight- 
ing with the wings partly or wholly open. When flying, it has the strongest possi- 
ble resemblance to Papilio helenus , and it may possibly be advantageous for a 
soaroe, rather weak-flying insect of morphid or satyrid affinities to resemble a com- 
mon Papilio of powerful and irregular flight. 
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Family Apaturidjj. 

Potamis (or Apatura) ulupi, n. sp. Pl. X, Fig. 2, d\ 

Male, abovGf forewing , black, quite unglossed, markings light ooh- 
reous-fulvous, the base, costa, hind-margin, and a few submarginal 
touches diffused rufous- brown ; two small light oohreous spots above 4 
the radials, the upper largest ; an obliquely transverse fulvous macular 
band from the subcostal vein to the lower angle, the first three spots 
being elongate-quadrate, separated only by # veins, the last with a pale 
space beyond it, the fourth well separated from the first three, outwardly 
incised, the fifth subquadrato, diffused, closo to the outer margin, 
with a large black spot partly enclosed by its inner border, the sixth 
slender, lying along the margin of the interno-median space ; another 
transverse band from the upper edge of the cell to the submedian vein 
sloping obliquely outwards, and divided into three parts by the median 
vein and its lower brancfy occupying the middle half of the cell (with 
a diffused streak at the lower angle, almost separated from it by an 
oblique black crescent), the basal half of the lower median and half of 
the interno-median space. Ilindwing ochroous-fulvous, the abdominal 
margin as far as the lower, and in the middle of the disc the 
upper median branch, covered with diffused black scales, the apical part 
also sordid, the veins dark, the marginal line and a broader submarginal 
line thickened at the crossing of the veins, black, within which is a lino 
of five partly united dark spots diminishing anally to mere streaks. A - 
large and distinct black spot discally in the lower median space. 

Below , forewing t paler tawny, tlio black s])aces above replaced by 
dusky fulvous ones, except a large black spot in the lower median space, 
and a diffused blackish one below it, near the lower angle of the wing. 
The two subapical spots, and a touch on the costa beyond the cell, lilac- 
white. Eindwing light fulvous, the base slightly glossed, pale ; a largo 
ocellus pupilled with purple in the lower median space; a lustrous lilac- 
white band across the wing discally, bordered inwardly by a darker 
ferruginous band broadest near the costa ; a submarginal ferruginous 
line, within which are a few obscure lilac- white touches, between which 
and the lilac band lie four good-sized lilac-white spots and some ferru- 
ginous touches. 

One male takon by Lieut. Hartert on the Dikrang near Sadiya, an- 
other by me at Kobong between Sadiya and Margherita. One or two 
others were seen. , 

This butterfly has no near allies. In general appearance it is 
something like Dilipa morgiana or Sephisa dichroa . In its small body 
and rather weak flight it resemblos Apatura ( Eulaceura ) osteria , and if 
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the female turns out to havo two parallel raised processes on the under- 
side of the abdomen, as in that species, it might be classed with it. 
But it seems nearer the European iris, though so differently coloured. 
The border is less serrate, the forewing more falcate, and its costa longer 
than in any other Apatura . The abdominal margin of the hindwing 
is long and the outer margin not much rounded. The radial veins of 
the forewing are unusually approximate basally, and the last bifurcation 
of the subcostal is unusually near the margin. It is remarkable 

that the varieties of Apatura namonna and Bilipa morgiana found in 
the Naga Hills, judging from tho specimens in the Indian Museum, 
differ from Sikkim specimens and somewhat resemble this species in 
their smooth-bordered elongato wings, weak bodies, and dull colouring.* 
Prothoe regalis, Butler, var. One ragged male taken near 

* In a papor which appeared in this Journal in May, 1886, the corrections to which 
arrived too late for publication, Pot amis ( Apatura ) namonna was by a clorical error 
placed among the Nymphalidai , instead of among the Euripince at the top of tho 
preceding page. This group, like tho Bolcschallino } and Charaxidec (which by a 
similar error wero placed botwoon the Apaiuridce and Nymphalidoc) seem inter- 
mediate between tho Apaturidm and Satyiidw. As Charaxes is partially connected 
with the Euripince by Probhoii and Mynes it had better be placed as a sub-family 
at tho end of the Apaturida. Tho name Bybliadce must bo substituted for Eurytelidas. 
Kallima , it seems, is a true apatnrid, noar Rhinopalpa and Hypolimnas. There 
is no important difference between tho Junonia and Apatura groups, though tho 
Vanessa group seems distinct enough. So much confusion arises from the use of the 
namos Nymplialis and Ajmtura, that it is a pity that they cannot bo dropped 
altogther. The Apaturidiv might then stand as the Vanessida , the Nymphalidce 
as the Neptida ?. Tho latter including Limenitis , Adelpha , Neptis , Euthaliaj Parthenos 
and their allies is a well separated group ; the former can only bo separated from tho 
Satyridce and Morphidcv by an artificial lino. Tho long scries of gonora from the 
most primitive morphid to the highest apaturid ( Cynthia or Cethosia for instance) 
forms almost an unbroken chain. ' Tho anomalous genus Pseudergolis , in which the 
forelegs of tho female, though small, are quite perfect, might be formed into a sepa- 
rate family, or subfamily. Tho undescribed female of P. a vesta, which exhibits this 
peculiarity, has but little rosomblauco to the male, but is a closo mimic of Precis 
iphita. 

Libythea seems more alliod to Hamadryas and the Keotropidce than to tho 
Pierida . Of the Erycinida ;, the American Lemonince (with their reticulate eggs) seem 
very much noaror tho Lycanidcc than their Eastern allies are, though no doubt all 
throe are related. The arrangement adopted with the Ilesperiadw cannot stand, 
and I have altogether remodelled it. The statement that the enclosed spaces (later- 
ally) on the eggs of Lyccenidcv were tetragonal was inadvertent. They are trigonal, 
tetragonal, hexagonal, or wholly irregular, according to the genus and sub-family. 
My work on eggs and young larvee still progrossos, and oi^ account of the great 
numbor of gonora covered, it may, I hope, provo a useful supplement to the labours 
of Sc udder and Edw ards. 
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Margherita, and one seen near Sadiya. The former agrees with regalis in 
the dnsky underside, and the very broad blue band and five blue spots 
of the forewing above, but the hindwing and the base of the forewing 
have an obvious violet gloss, though they are not, as in angelica , powdered 
with bluish-white scales. The costal and first subcostal veins of the fore- 
wing are well separated. Mr. de Niceville thought that this occurred 
only in P. Caledonia (Moynes calydoma , Staudingor). Out P, angelica has 
the veins sometimes free and sometimes united. 

• 

Family Nympiialidje. 

Tanaecia adima, Moore. Margherita. This species has the hindwing 
sometimes wholly brown, sometimes with a narrow maonlar band of 
blue over three or four spaces marginally. These and intermediate 
forms are ail found in tho same locality. I am inclined to think the 
specios distinct from apiades , though very near it. 

% 

Family LYCvENiDiE. 

Sub-family Lycaeninag. 

Pithecops fuloens, n. sp., PI. X, Fig. 6, cT. Male, above black, 
forewing with the coll, the interno-modian space and the disc to the 
lower radial, resplendent cyaneous blue in some lights, dull violet in 
others, the black border wide, extending one-third towards the base. 
Bindwing similarly blue from the lower subcostal to tho submedian, 
the black border somewhat narrower, especially towards tho anal angle. 
Cilia of hindwing whitish except at the ends of the veins. Female, 
above blackish, the costa and outer margin of tho forowing darker. 
Cilia of the forewing pale, of tho hind wing white. 

Below t both sexes pure white, a very slender dark marginal line, 
a narrow submarginal white band containing a line of six minute dark 
transverse streaks in the fore wing and five in the hind wing, within 
which is a narrow trans verso ochreous- brown fascia /ery clearly defined 
(in the hind wing by an obscuro dark line on its inner border), oxtond- 
ing across the whole breadth of the forewing and on the hindwing from 
the upper subcostal to the submodian vein. Traces of slonder discal 
streaks in the forewing near the lower angle within the ochreous band. 
Apex of forewing obscured with black scales, hind wing with a largo 
and conspicuous subapical black spot extending from tho costa to the 
lower subcostal vein. 

Margherita, where it perhaps takes tho place of P. hylax. Accord- 
ing to Mr. de Nic6vifie, that species is in Sikkim much commoner than 
Neopithecop8 } which I did not see in Assam at all. But in the Chittagong 
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Hill Tracts, at Sandoway and Bassein in Banna, in Tenasserim, 
and in the Malay Peninsula, Pithecops is the rarer form. In Java it is 
Neopithecops that is rare, another instance of its close faunal resem- 
blance to the Himalayas. In the Celebes, I did not observe any Neo- 
pithecops, but a large protected Pitliecops (P. phoenix , Bober) is very 
common and conspicuous. On the other hand, Neopithecops seems to 
occur alone in Malabar (where I found it as far north as the Qersapa 
Falls in North Kanara), and Ceylon, and also, so far as my experience 
goes, in the islands of Lombok, Sambawa, and Sumba east of Java. 

The* genera differ in many important points. As regards prehen- 
sores, the clasp ( harpago ) of Neopithecops , seen from the side, is simply 
clavate at the tip, while that of Pithecops is long and slender and ends 
in two opposing points like a pair of pincers. As to the egg, in that 
of Neopithecops the raised lines form triangles laterally, in that of Pithe- 
cops quadrangles. Both genera are apparently more or less protected, 
and are mimicked by certain rare species o£ Logania ( Gerydinoe ) and 
Cyaniris ( Lyccenince ). 


Sub-family PoRiTHNiE. 

Massaga hartertit, n. sp., PI. X, Fig. 1, cT. Male, above black, 
markings in some lights lustrous sea-green, in others more or less 
bluish, the tips of the scales being blue and slightly bent down- 
wards. Forewing with six submarginal spots, the upper five small 
and subequal, arranged in a linear series, the lower slightly nearer the 
base, oblong and much larger than the others ; a slender oblique fascia 
beyond the cell, divided by^ the radials into three parts, the lowest 
longest ; a stripe along the lower sido of the median vein, extending to 
the base, a small part of it lying beyond the lower median branch, 
which divides it ; beyond this a wider transverse discal spot, divided by 
the middle median into two portions outwardly dehiscent; another 
stripe along the hind margin almost from the base, the outer end in- 
clined upwards, with a minute spot above its termination, separated 
from it by the internal vein. Hindwing with a large pale costal area, 
a tuft of long hairs, appressed in the direction of the apex, on a gland 
which forms a raised elliptical line on the underside above the origin 
of the first subcostal vein ; submarginal spots four, a diffused one ex- 
tending from the median halfway to the submedian vein, a large obliquely- 
semicircular one dark in the middle, in tho lower median space, a narrow 
crescent close to the marginal black line in the upper median space, 
and a small diffused spot in the next space, partly united with the upper 
discal spot. Discal spots three, one occupying the submedian space 
from its base, constricted in the middle, the clavate end occupying 
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the whole breadth of the space ; beyond this two spots of moderate Bize 
in the median spaces discally. Below rufous-brown with a slight bluish 
gloss. Forewing with a broad white band beyond the cell, from the costa 
(where it is narrowest) almost to the hind margin ; beyond it a broad 
space of darker, richer brown, then a row of seven delicate whitish 
transverse submarginal streaks, of which the upper three are most 
distinct, crescent- shaped, the others obscure and irregular. Beyond 
these a paler space, with three whitish streaks, parallel with, and close 
to the upper three of the inner series. -Margin chestnut brown, cilia 
chiefly light. Hindwing , basal part unmarked, a broad white band 
crossing the wing from the costa, occupying the outer third of the cell, 
its inner margin well defined, and but slightly irregular. The disc is 
covered with large rufous-brown markings in two very irregular series, 
the first four (those above the radial) on a white ground, thfe others on 
a ground obscurely clouded with violot and whitish scales. Two of 
these spots in the inner sfcries and the median spaces, are much larger 
than the others, the outer one quadrate. A dark wavy outer discal line 
extends on a white ground to the upper median, where it is interrupted, 
and from there to the anal angle on a whitish ground. Marginal line 
orange-brown, bordered inwardly by a silvery line, between which and 
the wavy discal line are, in the upper median space a blackish area, in the 
lower median space a gray area, and thence to the anal angle a blackish 
line inwardly bordered with reddish. Cilia basally grey, outwardly 
dark. 

From Poritia phalena, Hewitson, (Singapore), of which it seems to 
be the northern repicsentative, it differs in the narrow streak below the 
cell in the forewing, with the bifid spot beyond it, and in the long mark 
in the hind margin. Tho hindwing below is quite different, much less 
white, the discal spots larger and of the general ground-colour, the 
submarginal spots absent and the apical rufous-brown space greatly 
reduced. 

In the right forewing the first subcostal branch is wholly absent. 
This interesting aberration may be of frequent occurrence in this group, 
'and may have been the cause that Moore, Felder, and Distant passed 
over this vein in their descriptions of the genus. 

The egg probably agrees with that of the other species of the 
subfamily. It is a truncate pyramid, the base somewhat convex, nearly 
twice as long as wide ; a horizontal ap§x, two vertical and two sloping 
sides, the former trapezoidal, reticulate near their upper edges, the 
latter and the apex nearly square, delicately reticulate. In the 
ovarian tubes of tho female, these eggs are found in pairs, attached by 
their bases. Along with those of Lij>hyra brassolisy they are the most 
remarkable eggs in the family. .S .iJ 

17 
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The chrysalis somewhat resembles those of the Erycinidse and 
strikingly illustrates the singularity of the group. It is suspended, 
not girt, but rigidly inclined towards the surface of the leaf., It is less 
compact in form than that of other Lyccenidce 9 and is studded with 
bristles. Of these a number on the side of the head are white, with 
two black ones on each side of the top of the head, and one black one on 
each side of the thorax above the thoracic angle. The second, third, and 
fourth abdominal segments have each a lower white and an upper black 
bristle approximate laterally, while the last segments have a number of 
white lateral and of black subdorsal ones. The ground colour is ochreous 
much marked with dark, especially on the upper surface of the abdo- 
men, each segment having a black line near its hind margin, except 
the first which has two distinct black spots dorsally. The wing-covers 
are veined .and bordered with brown. 

I name this species after my fellow traveller in Assam, Lieutenant 
Ernst Hartert, the ornithologist and African traveller, who obtained the 
sole specimen. 


Sub-family Theclin^e. 

Zephyrus pavo, do Niceville. A single specimen taken near Mar- 
gherita at only four hundred feet elevation. Though a male, it precis- 
ly agreed with Mr. de Nicevillo’s description of the (unique) type, 
which was very likely also a male, though described as a female. 

Ticherra acte, Moore. Tho very distinct dry-season form, no n- 
ocellate and dusky fuscous below, was first seen in November, as well as 
that of Gheritra freja , while that of Loxura atymnus appeared early in 
October. 

Dacalana vidura, Horsf. This species, which is rare in Assam; 
though common in the Malayan region, has ti e habit of alighting on 
the underside of leaves (with closed wings), disappearing in the act as 
if by magic. It is a ground butterfly, living among bushes. Neomy- 
rina hiemalis , which alights in precisely the same manner, is on the 
other hand a tree butterfly, and rarely descends within reach of ” 
net. When flying it strongly resembles the white species of Cyr^-tt* 
and the moths of the genus Urapteryx , the latter being apparently a 
protected group. 


Family Papilionidje. 

Papilto (Pangekanopsis) elephenor, Doubleday. Two males of 
this rare species, Dikrang near Sadiya. 

Papimo (Euplodopsis) telearchus, Hew. The undescribed female 
of this species appears to be dimorphic, one form resembling the male, 
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and the other the female, of Euplcea midamus ( [linncet ). Both were 
taken on the Dikrang near Sadiya. 

Family Hesperiadjb. 

- Qehlota* group. 

Or »'i ota, n. g. I separate Plesioneura sumitra, leucocera and their 
allies under this name. The typical Plesioneura , alysos, Moore (? = cttm- 
fascia , Felder ), is closely allied to Astictopferns and Kerana . Like them 
it lies quiet in shady places, flying only now and then, and slowly ; 
alighting with closed wings. The egg, like that of Kerana , is of the 
lowest type among butterflies. It is limpet-like, greatly flattened, red, 
leathery, nearly smooth (the ribs are visible only near the base), with 
a broad transparent basal carina. Sumitra is on the other hand'one of the 
swiftest and most active of insects, incessantly whirling around flowers, 
or patrolling up and down a path, almost invisible from the rapidity 
of its flight. Like its allies of the Tagiades group, it alights with open 
wings. The egg is more than three-fourths as high as wide, generally 
white, with very numerous (three times as many as in Tagiades), sharp- 
ly cut ribs, and a greatly contracted base without carina. I postpone 
a comparison of the structure of the imagines. 

Gehlota pinwilli, Distant. Ono male, Margherita, agreeing well 
with Mr. Distant’s description and figure. The species resembles 
fiypsina and other Cethosias in colouring. If this is a case of mimicry 
it has its parallel in that of an Agarista only two inches in exparse, 
which obviously mimics tho great Bornean Hestias. The enemies of 
butterflies seem not quite able to grasp the fact that they do not grow . 

Suastus-group. 

Plastingia margherita, n. sp., PI. X, Fig. 5, <?. Male, above black, 
with light golden-oohreous translucent markings, and richer orange- 
ochreous opaque ones. Of the former there are on the forrwing , two 
unusually large, elongate-quadrate, subapieal ones, separated by a vein, 
the lower longest: one large oblique cellular one of hour-glass shape > 
and three discal ones in echelon, of which one is very large, occupying 
the entire breadth of the lower median space, irregularly pentagonal, 
twice as long as broad, separated from the cell-spot only by the black 
median vein; the other two smaller, eldngate, broadest outwardly Also 
with the following opaque markings : — one above the cell and one in the 
intorno-median space, extending obliquely from the internal vein, not 
far from the base, to the lower median vein, whicli separates it from the 
bnsul part of the larger discal spot. 1 lindwing with a large irregular 
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ochreous patch in the disc just beyond the cell, consisting of two trans- 
lucent areas joined by the opaque orange-ochreous base of the upper 
median space, the outer one larger, obliquely quadrate, (between the 
lower subcostal and upper median branches, the other occupying the 
basal part of the lower median space. 

Below blackish, the veins, except near the abdominal margin of both 
wings, widely bordered with reddish-ochreous. Forewing with the 
rufous costal area extending over the upper part of the cell ; that in the 
interno- mediau space much larger and paler than above. Hindwing 
with a number of lustrous lilac markings in the black spaces between 
the reddish nerve-rays, namely, two in the cell, the basal one elongate, 
one at the base of the costa, elongate, two in tho upper subcostal space, 
the outer one elongate, one in the lower subcostal space, quadrate, and 
three in the median and submedian spaces, in a line receding from the 
border. Cilia ochreous. 

One male, Margherita, and a similar oifr, Sadiya. Tho species is a 
local form (differing in the largo subapical spots, the absence of tho 
outer — fourth — discal spot, the undivided cell-spot separated from the 
interno-median one, and in the ochreous patch of the hindwing con- 
sisting of two hyaline and one opaque space and confined to the disc) 
of another found in the three Indo-Malayan islands, the Malayan Pen- 
insula, and Mergui, but everywhere rare. The Javanese form (calli- 
neura) seems, judging from my specimens, to differ but slightly. The 
single, very worn Mergui specimen, taken by Dr. Andersoft, has been 
identified by Mr. Moore as Plastingia latoia , Hewitson. But that 
species (and P. callineura , Felder, which is regarded as conspecific 
with it) has been described and figured by Hewitson, Felder, and Dis- 
tant with ochreous submarginal spots on the hindwing below, no blue 
ones being mentioned. In any case the above-mentioned characters 
separate my species as a distinct local form. 

The egg of several species of Plastingia examined by me generally 
resembles that of Suastus. But like those of Hrsperia satwa , de Nic6ville, 
and the species of Cnpitha , though in a lesser degree, it possesses a 
large crown-like mass of white cells apically, surrounding the micro- 
pylcs, as delicate in structure as the finest lace. They are the most 
beautiful butterfly-eggs known to me. 

Ismen e-group. 

Capila jayadeva, Moore. One female, Margherita. I mention this 
species because according to Mr. Elwes it has never been recorded from 
anywhere except Sikkim. 
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Tagiades- group. 

Satarupa nabada, Moore. Margherita, where S . bhagava also 
occurs. * 

Calliana pieridoides, Moore. This extraordinary genus and' 
species were described from a single bad specimen without locality, 
from Grote’s Indian and Burmese collections. I obtained several males 
near Margherita, but no females. They ily in the darkest parts of the 
forest towards the end of the afternoon,* alighting, like the other 
butterflies of the Tagiades group, with outspread wings. In the morn- 
ing they lie concealed, adhering closely to the underside of leaves.. 

No one who sees it floating lazily with level wings up and down 
the bed of a stream, its pure- white upper surface singularly conspicuous 
in the gloom of the jungle, can doubt that the species is protected. 

I see no reason to suppose that it mimics any Pie rid. In a very vague 
way it resembles the geoipetrid genus Bucher a , which is likewise pro- 
tected, and has somewhat similar habits. 

The entire body and wings of this butterfly are saturated with a 
powerful and delicious odour of mingled vanilla and heliotrope. This 
is often perceptible as it flies past. After pinching the insect, the scent 
is sometimes obvious for hours afterwards on one’s fingers. After lying 
two weeks in its paper, a dried specimen still gave out perfume. None 
of the sweet-smelling lepidoptera known to me, not even the Lethes , 
Euplosas , or Oallidulas have a more powerful odour. Yet it seems to 
have no specialized scent-organs (such as those genera have), unless 
the tufts jm the hind-tibiae, present in many other hesperians, be so 
considered. 

I unluckily caught no female, though I once saw a male circling 
round a dark-coloured hesperian, which escaped. It is perhaps rash 
to speculate where certainty may before long be attained, but the 
female is most likely dark. For the male seems protected only by the 
intensity of its sweet odour (just as the aromatic herbs of Hymettus 
and Cyllene, as the shepherds there told me, are protected from cattle 
by the same pleasant fragrance that attracts the bees), and no female 
known to me has any sweet odour at all. Odours common to both 

# Prof. Wood-Mason tells me that this is ft common habit among the Hea'periadce. 

In Cachar a great many specios used to come late every afternoon to visit a certain 
plant with blue flowers. This seems to me a.most interesting fact, illustrating the 
close relationship between the Hesperiadee and the Sphinges. I have never observed 
anything similar myself, though some of the Ismenes , especially the house-haunt- 
ing sorts like Parata chromus, etc > often fly about at sunrise and sunset, alighting 
on rocks and walls. 
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Boxes are, as in Apwto, hkm ) and bitty invariably M And I 
how of no case where a female has any peculiar odour of its own, 

I add figures of Mm yajna (Himalayas) and Ga$h m* 
lima, Felder, (Nicobars), described in this Journal in 1886, 

EXPLANATION OF PLATE X, 

Fig, 1, Mrnaga krtertii, n, sp,, f, p, 128, 

„ 2, Pctams (or Ipatura) ulupi, n, sp,, tf, p, 125, 

„ 8, Dyctiipealii, Woodson, 2 , p, 124, 

„ 4, Me»ojd l n,gp, ) ^ , p. 123. 

„ 6, PWnpia mryherita, n, sp,, f , p, 131, 

„ 6, Pitkcopsfulgm, n, sp,, <f, p, 127, 

„ 7, Rmlmyajm, Doherty, f, p, 134, 

„ 8, CaitoUiii Felder, g,p, 134, 
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VI .— The Tornadoes and Hailstorms of April and May 1888 in the Doab 
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(With Plates IV— IX.). 

The early part of last hot weatner was remarkable for the number 
and severity of the atmospheric disturbances which occurred all over 
Northern India. In the beginning of April the most violent disturbances 
took place in Bengal, and chief amongst those was the tornado at 
Dacca, an account of which has been published in this Journal (Vol. - 
LVII, Pt, II, p. 185) by Mr. Pcdler and Dr. Crombie. At the end 
of April and in the beginning of May there wero several very destruc- 
tive storms of a similar character in Rohilkhand and the Uppor Doab, 
together with a number of less violent disturbances accompanied by 
hail on the Outer Himalayas. The peculiar and distinctive feature Of 
the three most important storms of this period was the extraordinarily 
destructive character of the accompanying hail, which, owing either to 
the immense size of the hailstones and the velocity with which they 
fell, or to the great quantity of the hail and the low temperature it 
Ranged, was moat unusually fatal to human and animal life, as woll &$ 
18 ' 
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destructive to crops and trees. All the storms referred to occurred 
on the 30th April or the 1st May ; though in some places there was a 
Blight tendency to their recurrence on the 2nd May. 


General Weather of the Period. 

The general features of the weather of Northern India during the 
week ending with the 2nd May may be gathered from the following 
tables compiled from the telegraphic reports published by the Simla 
Meteorological office. 


26th April, 1888. 


Station. 


Change smce previous 
day. 

Temperature 

Wind. 

Humidity 8 A M. | 

a 

< 

00 

1 

5 

3 

1 

Weather 

Bcmarks. 

3 

< 

00 

1 


Direction. 

Mean Velocity per 
hour 

Simla 


+ .009 

58 0 

70 7 

531 

N. E. 


89 

2 



Chakrata ... 

mSSi 

+ .022 

63 7 

713 

54 3 

E. 

6 

32 




Mussooree... 

23 328 


66 0 

73 6 

56 0 

N N E 

12 

41 

Mi 



Bamkhet ... 

23 996 

+ 020 

65 6 

74 5 

KjE 

S E. 

8 

38 

4 

... 

Fine. 

Lahore ... 

29 681 

-.022 

83*2 


Tj 

C. 

2 


2 


Clear. 

Ludhiana ... 

29 666 

-.011 

82*2 

IpkIJ 

68 0 

C. 

2 

?! 

4 


Fine. 

Boorkee 

29 675 

- 005 

79 3 

98 6 

65 2 

0. 

6 

32 



Hot wind. 

Meerut 

29 693 

+ .004 

82 9 

99 3 

68 5 

N. W. 

5 





Bareilly ... 


+ 025 

80 9 

99 7 

68 6 

E. 

G 

26 


... 


Gorakhpur... 

29 766 

+ 047 

74 3 

95 8 

70 8 

E. 

5 

74 

5 

,, 

Threatening. 

Ajmere 

29 749 

- 068 

86 3 

101 3 

131 ? 

W. 

8 

46 


... 


Jeyporo ... 

29 758 

-.037 

84 6 

liTiTITl 

pR 


5 

31 


.. 

Dust haze. 

Agra 

29 723 

-.021 

85*7 

103 0 


W. 

6 

28 


.»• 


Lucknow ... 

29 740 

+ .041 

78 7 

105 8 

65 4 

E. 

6 

73 




Allahabad .. 

29 716 

+ .027 

86 3 

1015 

70 6 

S. E. 

7 

21 



Hot wind. 

Benares ... 

29 726 

+ .056 

79*6 

102 8 

69 6 

C. 

7 

55 


... 


Patna 


+ .041 

78 5 

97 5 

70 2 

E. 

7 

72 

2 


Fine. 

Gya 

29 744 

+ .026 

1 86 7 

ifoa? 

68 8 

C. 

6 

69 

5 

... 


Sutna 

29 766 

+ .027 

83 2 

99 1 

68 6 

N. W. 

9 

m 

M 

... 


Nowgong ... 

29 743 

wmm 

ME 

wWmi 

75 6 

s. w. 

4 

18 

5 


Fine. 

Jhansi 


BEg 

84 5 

u 

76 9 

IT. W. 

6 

29 

3 

... 

» 


On the 26th the atmospheric pressure was nearly normal all over 
Upper India, but the westerly winds of the previous days had fallen off 
in strength and many calms were reported, whilst easterly winds were 
advancing over Behar and eastern districts of the N.-W. Provinces. 
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m 


Station. 


Simla 

Chakrata . 
Musaooree . 
Ranikhefc ... 
Lahore 
Ludhiana ... 
Roorkee ... 
Meerut 
Bareilly . . 
Gorakhpur... 
Ajmere 
Jeypur 
Agra 

Lucknow .. 
Allahabad ... 
Benaies ... 
Patna ... 
Gya ... 

Sutna 

Nowgong ... 
Jhansi 


Pressure at 8 a. m. 

Change since previous 
day. 

Trmpjsraturb. 

Wind. 

t 

Pi 

* 

£ 

1 

3 

◄ 

00 

1 

° 

1 

8 A. H. 

l 

§ 

1 

Direction. 

Mean Velocity. 

23*225 

4 065 

62 5 

72 5 

631 

N E. 

# 

56 

2 

• • 

23 240 

+ 071 

67 2 

76 8 

60 3 

s. w. 

7 

24 

. 

Ml 

23 390 

+ 062 

66 5 

76 0 

60 5 

N. 

14 

37 

• 

... 

24 028 

+ 032 

70 0 

77 0 

63 5 

W. 

8 

31 

... 


29 706 

+ 024 

86 7 

1031 

69 9 

C. 

2 

38 

2 

••• 

29 679 

4- 013 

83 7 

104 8 

73 0 

c. 

1 

37 

8 


29 727 

+ 052 

83 8 

103 1 

72 1 

s. 

5 

41 



29 742 

+ 049 

81^ 

103 8 

719 

N. W. 

3 

37 

4 

... 

29 744 

+ 044 

80 4 

1013 

70 6 

S E 

4 

b4 


•• 

29 783 

+ 027 

74 3 

94 8 

70 3 

S S E 

6 

74 

4 

• •• 

29 798 

+ 049 

84 3 

103 8 

82 5 

w. 

15 

60 

• • 

• a* 

29 774 

+ 016 

88 6 

1051 

789 

N. W. 

7 

33 


•• 

29 725 

+ 002 

912 

107 0 

80 9 

W. 

3 

28 

• 


29 768 

4 028 

77 7 

106 3 

73 8 

E. 

5 

71 

... 


29 741 

4 025 

80 7 

105 6 

74 1 

E. 

6 

60 

1 

• •• 

29 746 

4.020 

77 6 

104 8 

74 0 

E N E 

7 

70 

• 

••• 

29 779 

+ 013 

75 0 

914 

68 7 

E N. E 

9 

81 

10 

Ml 

29 746 

+ 002 

83 7 

102 5 

73 3 

N E. 

6 

59 


# • § 

29 720 

-.036 

907 

104 6 

741 

N. 

9 

18 

... 


29 741 

-.002 

86 8 

106 6 

75 6 

W. 

3 

25 



29 721 

-.004 

90 7 

108 5 

85 4 

N. N. W. 

5 

34 

— 



Weather 

Remarks. 


• Clear. 
Hot wind. 


Strong wind. 
Dust haze. 
Hot wind. 

Dust haze. 


Hot wind. 


Pressure had increased Biiguwy uu. uu* — 

almost unaltered. The weather was still fine and rainless, but the 
easterly winds continued and humidity was increasing over the eastern 

districts. 


28th April. 


Station. 

Pressure at 8 

A. M. 

8 & 

| ** 

! 

t 

o * 

Temperature 

Wind 

3 

< 

00 

* 

W. 

3 

< 

00 

1 

o 

$ 

Weather 

Remarks. 

s 

◄ 

00 

f 

9 

3 

0 

0 

1 

§ 

Mean Vel 

Simla 

Chakrata .. 
Mussooree... 
Ranikhet ... 
Lahore 

23 196 
23 193 

23 350 

24 020 
29*660 

-.029 
-.047 
- 040 
-.008 
-.045 

63 2 
691 
70 0 
715 
812 

KM 

KrTtVn 

1 

w. 

• N. 

C. 

w. 

c. 

8 

14 

8 

1 

| 

3 

4 

7 

8 

... 

Gloomy. 
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Station. 

a 

< 

00 

s 

l 

Change since pre- 
vious day. 

Temperature. 

Wind. 

a 

< 

a 

■4 

00 

I 

3 

Rainfall. 

Weather 

Remarks* 

a 

< 

00 

Maximum. 


Direction. 

Mean 

Velocity 

| 

1 

jLudhiana ... 

29-619 

-.060 

86-2 

107 8 

71*0 

C. 


32 

8 



Roorkeo . . . 

29657 

-.070 

80 8 

103 6 

70-1 

N. E. 

5 

27 

6 


Hot wind. 

Meerut 

29 658 

- 084 

85 8 

105 2 

72 9 

N. W. 

3 

40 




Bareilly ... 

29 676 

-.068 

81-9 

102 8 

70 0 

S. E. 

4 

54 

3 



Gorakhpur... 

29 767 

-.010 

77-7 

92 8 

73 8 

S. S. E. 

1 

75 

1 



Ajmere 

29 750 

-.048 

818 

103 3 

81 6 

w. 

16 

50 

5 


Strong wind. 

Jeypore 

29 742 

— .032 

87 G 

105-1 

75 9 

N. W. 

8 

14 

6 



Agra 

29 695 

-.030 

90 7 

109 5 

814 

W. 

7 

24 

• • . 


Hot wind. 

Lucknow ... 

29 730 

-.038 

82 2 

105 3 

75 8 

E. 

5 

62 




Allahabad . . . 

29 713 

-.028 

87 3 

105 6 

77 6 

E. 

4 

49 



Dust haze. 

Benares 

29 707 

-.039 

82 4 

101 8 

79 0 

E. 

6 

61 

• ■ • 



Patna 

29-761 

- 018 

80 6 

90 9 

72 7 

E. 

6 

74 




Gya 

29 735 

-.011 

85-7 

108-1 

73 3 

N. E. 

4 

56 

## 



Sutna ... 

29 711 

-.009 

92 7 

107 2 

77 6 

W. , 

12 

15 



Strong wind. 

Nowgong ... 

29 723 

-.018 

918 

107 1 

716 

w. 

4 

18 




Jhansi 

29 708 

- 013 

90 6 

108 5 

84 4 

N. W. 

7 

31 

2 

... 



The barometer had now commenced to fall briskly on the N.-W. 
Himalaya and at adjacent stations, and this fall was accompanied by a 
further advance of the easterly winds along the outer hills. The 


humidity was slightly less at most of the observing stations, but cloud 
had increased over the hills. There was still no rain. 


29t/i April. 


Station. 

a 

< 

CO 

d 

2 

B 

00 

Pi 

s s* 
.§■3 

g 

ffi P 
bD O 

S Pi 

o 

Tempfraturk. 

Wind. 

a 

X 

> 

'S 

a 

0 

w 

Cloud 8 a. m. j 

Rainfall. | 

Weather 

Remarks. 

a 

*4 

GO 

Maximum 

1 

a 

& 

Direction. 

Mean 

Velocity 

Simla 

23 144 

- 052 

615 

77 5 

59 3 

N. E. 


44 

3 



Ghakrata ... 

23 179 

-.014 

68 2 

79 3 

59 3 

C. 

6 

40 

2 


Fine. 

Musaooiee... 

23 334 

-.016 

69 0 

77 0 

60 0 

N. 

13 

48 

2 



Ranikhot ... 

24 014 

-.006 

68 5 

70 5 

62 5 

W. 

8 

45 




Lahore 

29 605 

-.055 

81 7 

1041 

69 9 

c. 

2 

47 

4 



Ludhiana ... 

29 586 

- .033 

86 7 

107 3 

74 6 

c. 


39 

4 



Roorkce .. 

29 622 

-.035 

85 3 

104 1 

73 1 

s. 

3 

15 

2 



Meerut 

29 645 

-.013 

81 9 

106 2 

73 9 

N. 

2 

65 

10 



Bareilly 

29 644 

-.032 

85 9 

102 8 

78 0 

S. E. 

3 

55 

4 



Gorakhpur... 

29 692 

-.075 

81-2 

95 3 

77-3 

S. S. E. 

5 

67 

2 



Ajmere 

29 666 

-.084 

85 3 

104 3 

82 0 

W. 

13 

52 

6 


Hot wind. 

Jeypore 

29-661 

-.081 

87 6 

105-6 

79 4 

E. S.E. 

7 

36 

8 



Agra 

29 624 

-.071 

89-2 

110 5 

84 4 

w. 

6 

32 

8 



Lucknow ... 

29-673 

-.057 

86 6 

102 3 

78 8 

c. 

2 

50 

5 


Fine. 

Allahabad ... 

29 637 

-.076 

88-8 

106 6 

79 3 

E. N. E. 

4 

48 

4 



Benares ... 

29 655 

-.052 

84-9 

104 8 

814 

E. 

5 

59 

3 



Patna 

29*747 

-.014 

80-1 

04 9 

75 7 

E. 

6 

82 




Gya 

29 691 

-.044 

89-7 

101-5 

76 3 

C. 

4 

56 

7 



Sutna 

29 616 

-.095 

93 7 

107 2 

77-1 

W. 

10 

23 



Strong wind. 

Nowgong ... 

29 641 

-.082 

92 8 

108-1 

77-6 

w. 

5 

25 

”5 


Hot wind. 

Jhansi 

29 690 

-.018 

90 6 

109-6 

849 

N. W. 

6 

28 

4 


Fitu^ 
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On the 29th there was a further considerable fall of the barometer, 
especially oyer the western desert. Pressure was now unusually low 
everywhere. Strong west winds were blowing over Rajputana and 
Bundelkhand and the temperature in the day time was very high, 
maxima of 110° and upwards being reported for the previous afternoon 
at Agra and other places. The humidity had increased considerably on 
and near the hills, and there was more or less cloud everywhere, but still 
there was no rain except a few drops at Delhi. 


30^ April. 


Station. 

* 

Pressure at 8 a. x: 

Change Bince previous 
day. 

Temperature. 

Wind. 

a 

< 

00 

>> 

4-a 

3 

1 

Cloud 8 a.m. 1 

Rainfall. | 

• 

Weather 

Remarks. 

• 

a 

00 

Maximum. 

Minimum. 

Direction. 

Mean Velocity. 

Simla 

23077 

-.067 

GO’S 

7-3-5 

500 

N. E. 


52 

6 

0-48 


Clmkrata ... 

23110 

-•069 

GO -6 

743 

48-2 

E. 

10 

54 

10 

0T4 

Strong wind. 

Mussooree... 

23*264 

-.070 

63 0 

7 1*0 

52-5 

N. E. 

20 

4S 

8 

... 

Distant lightning. 

Ranikhet ... 

23934 

-.080 

66*6 

76-5 

08-0 

C 

8 

55 

5 

... 

Fine. 

Lahore 

29-457 

-.148 

86 2 

101-6 

68-5 

S. S. E. 

1 

36 

8 

... 


Ludhiana ... 

29-476 

-1L0 

86-7 

105-3 

766 

C. 


3! 

8 

... 


Roorkee ... 

29-660 

-.056 

80-8 

103 6 

71*1 

s. 

3 

59 

4 

0-18 

Thnndcr storms. 












with hail. 

Meerut ... 

29-574 

-.071 

82* 1- 

106-2 

73 9 

N. E. 

3 

58 

2 



Bareilly •... 

29570 

-.071 

82-9 

104-3 

73-0 

S. E. 

5 

53 

3 

... 


Gorakhpur... 

29*620 

- .066 

71-3 

99 8 

66 8 

S. 

5 

88 

5 

0-86 

Dust storm. 

Ajmere 

29-600 

-.066 

83 8 

1033 

80- 5 

W. 

14 

51 

5 

... 

Hot wind. 

Jeyporo 

29 600 

-.061 

85-6 

106 0 75-4 

N. W. 

7 

30 

7 

... 

Dust haze. 

Ag ra 

29568 

-.056 

88-2 

109 5 81*9 

S. E. 

7 

45 

3 

... 


Lucknow ... 

29-590 

— .083 

82-7 

105-3 

74-8 

E. 

5 

50 

3 

... 


Allahabad ... 

29623 

-.014 

84-3 

105 1 

81-6 

E. 

6 

55 

6 

... 

Dust haze. 

Benares ... 

29-637 

-.018 

80-6 

106-8 

790 

N. 

G 

64 

7 

... 

>> 

Patna 

29*680 

-.007 

09-5 

970 

69-7 

N. N. E. 

9 

95 

10 

... 

Distant lightning. 

Gya 

29-619 

-.072 

88-2 

101-5 75-3 

C. 

5 

57 

8 

0*01 


Sutna 

29-578 

— .038 

95-2 

107-7 

85-5 

w. s. w. 

12 

18 

4 

... 

Dust haze. 

Nowgong ... 

29‘576 

-.005 

93-8 

108-1 

85-7 

w. 

6 

20 

3 

... 

Dnst storm. 

Jhansi 

29-552 

- .138 

93-7 

109-5 

909 

w. 

6 

26 


... 

Dust haze. 


On the morning of the 30th there was a still further fall of pressure, 
especially in the Punjab, but the distribution remained almost unaltered, 
and resembled that which obtains about the beginning of the rainy 
season. The winds were oasterly ovor the hills and the whole of the 
country north of the Ganges. The changes of humidity were various. 
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but the sky was generally clouded. Slight rain had fallen on the hills 
the previous evening and there had been a thunderstorm with hail at 
Roorkee. 


1st May. 


Station. 

Pressure at 8 a. m. 

! 

S 

© 

i 

© 

60 tL 

JM 

o 

Temperature. 

Wind. 

i 

< 

00 

* 

! 

H 

a 

< 

00 

1 

3 

• 

Weather 

Remarks. 

& 

◄ 

00 

c. 

1 

OJ 

3 

Minimum. 

Direction. 

i 

o 

3 

3 

Simla 

23*099 

+ .022 

52*0 

70-1 

49*5 

S. E. 

• ft ft 

70 

8 

0-38 


Chakrata ... 

23-176 

+ .065 

47-4 

73-8 

46-2 

E. 

r A 

90 

10 

0-36 

Drizzling. 

Mussooree... 

23-330 

+ .066 

48*5 

73-5 

47-0 

N. N. E. 

20 

87 

10 

0*59 

Thunder storm. 

Ranikhet ... 

24-077 

+ .143 

51*5 

75-5 

50*0 

E. 

8 

92 

10 

0*61 

Raining. 

Lahore • . . 

29415 

- .042 

84-2 

101*1 

73-4 

S. W. 

7 

34 

10 

,,, 

Dust storm. 

Ludhiana ... 

29-614 

+ .038 

80-7 

99-3 

78-1 

■s. 

3 

43 

... 

... 

» 

Roorkee ... 

29-711 

+ .145 

70-3 

98*6 

67-7 

E. 

5 

74 

9 

0*26 

Distant lightning. 

Meerut ... 

29-677 

+ .103 

75*9 

101*3 

67-0 

N. E. 

6 

71 

. . . 

0*30 


Bareilly ... 

29*689 

+ .119 

78*9 

102*8 

70*5 

E. S. E. 

9 

61 

2 

0*15 

Dust storm. 

Garakhpur... 

29-751 

+ .125 

78*2 

87*3 

73 8 

E. 

6 

72 

1 

••• 


Ajmere ... 

29*651 

+ .051 

79*8 

101*3 

77-6 

W. 

17 

65 

• • • 


Strong wind. 

Jeypore ... 

29*625 

+ .025 

85*6 

105*1 

81*4 

W. 

6 

43 

• • • 


Dust haze. 

Agra 

29*645 

+ .077 

85*2 

107*5 

79-9 

S. E. 

9 

49 

2 



Lucknow .. 

29 714 

+ .124 

80.7 

104*8 

76-8 

E. 

5 

68 


«*. 


Allahabad ... 

29-716 

+ .092 

83 3 

105*1 

78-1 

E. 

8 

62 


• • • 

Dust haze. 

Benares ... 

29-732 

+ .095 

79 1 

103*3 

75-5 

E. 

7 

72 

• •• 

••• 


Patna 

29-735 

+ .055 

79*6 

87*4 

72-2 

E. 

7 

78 

• • • 

0*03 

Showery. 

Gya 

29-739 

+ .120 

84*2 

99*0 

72-8 

N. 

11 

63 

4 

... 

Sutna 

29-686 

+ .108 

92*2 

107 2 

80-6 

W. N. W. 

15 

23 

... 

••• 

Strong wind. 

Nowgong ... 

29-686 

+ .110 

89*3 

107*1 

83-2 

W. 

7 

30 

... 


Hot wind. 

Jhansi 

29-643 

+ .091 

88*6 

110*5 

86-4 

S.W. 

8 

41 

... 




A rapid rise of pressure had now taken place over the whole region 
except in the Punjab. The gradients were steeper than usual and the 
winds Btrong. Easterly winds continued over the same region as before. 
Temperature was still very high in Bundelkhand, but had fallen else- 
where. Many dust-storms were reported with slight rain. 
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2nd May . 


HI 


Station. 

Pressure at 8 A. M. 

Change since previous 
day. 

Temperature. 

Wind. 

S3 

< 

00 

£ 

'S 

1 

S3 

M 

X 

◄ 

00 

§ 

o 

Rainfall. I 

Weather 

Remarks. 

8 

oj 

j 

I 

| 

'1 

Direction. 

£ 

8 

% 

> 

g 

<0 

a 

Simla 

23 179 

+ .080 

67-5 

630 

55-1 

S. E. 


62 

9 


Dust haze. 

Chakrata ... 

23-243 

+ .068 

55-6 

67-8 

49-2 

E. 

12 

77 

10 

0-56 

Strong wind. 

Mussooree... 

23394 

+ .064 

590 

550 

46 5 

S. S. E. 

13 

76 

4 

104 

Hail Storm. 

Ranikhet ... 

24 081 

+ .004 

58-6 

632 

49-0 

C. 

8 

73 

4 

0-73 

Threatening. 

Lahore 

29680 

+ .265 

751 

881 

65-5 

C. 

11 

56 

10 

... 

Dust storm. 

Ludhiana ... 

29-698 

+ .184 

81-2 

90-2 

781 

s . 

7 

45 

... 

... 


Roorkee ... 

29753 

+ .042 

75 ^j 

82-6 

69-7 

s . 

4 

62 

4 

035 

Distant lightning. 

Meerut 

29-764 

+ .087 

77*9 

83-2 

69-0 

S. E. 

5 

63 

8 

018 


Bareilly ... 

29-765 

+ .066 

82*4 

92 1 

720 

E. S. E. 

9 

52 

2 

0-10 


Gorakhpur... 

29-756 

+ .005 

79-7 i 

92 8 

73-3 

E. S. E. 

5 

74 


• •• 


Ajmere 

29-776 

+ .125 

81*3 

98-8 

72-6 

S. W. 

11 

32 


... 

Dust haze. 

Jeypore ... 

29-775 

+ .150 

81'6 

102-1 

749 

N. N. W. 

10 

25 



» 

Agra 

29-743 

+ .098 

85-2 

1045 

770 

E. 

8 

51 


• •• 

Hot wind. 

Lucknow 

29-760 

+ .036 

86-6 

102-3 

76-3 

S. E. 

6 

50 


... 

Dust storm. 

Allahabad ... 

29-747 

+ .032 

88-3 

1056 

80-6 

S. S. E. 

6 

66 

... 

... 

Dust haze. 

Benares 

29-737 

+ .005 

84-4 

103-8 

80 4 

E. 

6 

70 

... 



Patna ... 

29-748 

+ .013 

85*6 

970 

76-7 

C. 

7 

72 

... 

... 


Gya 

29-762 

+ .023 

86-2 

1020 

76 8 

N. E. 

5 

68 

... 

... 


Sutna 

29-769 

+ .073 

93-2 

106-2 

76-6 

W. 

13 

19 

... 



Nowgong ... 

29-754 

+ .068 

89-8 

1051 

75-6 

W. 

2 

33 


... 

Hot wind. 

Jhansi 

29-731 

+ .088 

89-6 

106-5 

85-9 

! 

s . s . w . 

8 

41 





There was a further very large increase of pressure over the whole 
region, especially in the Punjab, where it exceeded a quarter of an inch. 
The barometric depression in the Punjab had nearly filled up and a 
secondary depression had appeared in the eastern districts of the N.-W. 
Provinces. The winds were still easterly along the foot of the Himalaya, 
and very strong easterly winds had been blowing at the hill stations the 
previous afternoon. A great fall of temperature had taken place since 
the previous day and many dust-storms with rain had occurred. Hail 
had fallen at Mussooree and Delhi. On the 3rd a further fall and redis- 
tribution of pressure took place with the effect that westerly winds again 
set in over the whole region. 

These observations indicate that, from the 26th April to the end of 
the month, there was a steady influx of moist air from the east over the 
northern half of the Qangetic plain and the outer Himalaya; that 
during this time there was a constant high temperature over the regions 
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to the south of the Ganges and Jumna?; whilst from the 28th onwards 
the barometer fell steadily, so that on the morning of the. 30th it stood 
unusually low, especially in the Punjab, Something then occurred to 
cause a rapid fall of temperature and rise of pressure, s6 that on the 
morning of the 2nd May the distribution of pressure was greatly altered, 
and its absolute value everywhere much higher than on the 30th, whilst 
the temperature at the northern stations had fallen many degrees. To 
account for these changes the morning observations show only a few 
dust-storms with hail in one or two places. There had been in the 
interval several violent tornadoes ; but as none of them (except one 
which passed over Delhi) went near any of the meteorological observa- 
tories, the daily reports give little or no indication of their occurrence. 

The weekly reports of rainfall compiled by the district officers 
also throw very little light on the origin or progress of these storms. 
They only record the quantity of rain which fell, or, in the case of hail, 
the quantity which happened to remain and get melted in the funnel of 
the gauge. When hail falls with great velocity and rebounds to a 
considerable height, the part which is caught and molted in the gauge 
evidently always much less than the total quantity which falls into 
it, ahd bears no constant relation to what falls. 

The district returns of rainfall for the Meerut, Rohilkliand, Kumaon, 
and Sitapur divisions for the four days from the 29th April to the 2nd 
May, inclusive, are as follows (the rainfall is recorded at 6 p. m., any 
which falls after that hour being included in the total for the next day): 



District. 

Dobra Dun ...* 


Saharanpur 


Muzaffarnagar 







Rohilkhand (concladed). Rohilkhand. Meerut ( concluded}. 
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April. 

May. 


District. 


Station. 






13 





29th 

80th 

1st 

2nd 

f 

h 



Sardhana 

#|| 

Ml 


0 30 


0 80 



Meerut ... 


... 

... 

0 30 

■ 9 * 

030 



Mawana 

... 

.. 


0 20 


0 20 

Meerut 

1 

Bagpat ... 
Ghaziabad 

... 

... 

... 

0 60 

, 

0 60 


1 

Hapur 


.. 

... 

0 30 

... 

0 30 


i 

Garlimukhtcsar 

Sikandarabad 

Bulandshahr 


* ••• 

: : : 

010 


0 10 

Bulandshahr 


Anupshahr 

Khurja 

Narora . 

• « • 

• « • 

... 


... 

... 

•• 


f 

Dayanatpur 
Khair . . . 




... 

... 

... 

Aligarh 

•• 1 
i 

Aligarh 

Atrauli... 

- 

Hathras 

Sikandra Kao 


••• 

... 

• • • 

... 



1 


i 

Balanpur 

... 

•• 

... 

... 


•• 



Bijnor ... 



0 5S 

0 30 

010 

oaff 



Nngina .. 

... 

... 


0 90 

. 

0 90 

Bij nor 


I)li impnr 

... 


0 10 

0 20 

.. 

0 30 


N.ijibibad 



0 60 

0 7o 


0 70 


k. 

Chandpur 

Thakurdwara 



2 30 

.. 

3 10 


r 


... 


1 40 


1 40 



Morarl ib<id 




1 15 


1 15 

Monid.ib.jd 

• < 

Amrolia 




0 20 

, 

0 20 

llasanpur 

S imblial 

... 



0 30 

0 90 

120 


i 


L 

i 

Bilhari .. 

Pilibliifc (City) 



0*30 

0 40 

•* 

0 70 


1 Piliblnt (Kutcliciy) 

... 

0 27 

0 36 

... 

0 63 

Piliblnt 

, - 

Bisalpur 

... 

... 

0 10 

0 20 

... 

0 30 



Pur an pur 



0 10 

0 14 


0 24 



Amaria... 

... 

•• 

0*30 

0 30 

... 

060 


r 

Mirganj 

Nawabganj 


... 

0*80 

210 

... 

2*90 



Aonla ... 


... 


1 50 

. 

1 50 

Bareilly 


Banolly 


... 


0 10 

... 

0 10 


Karor . . 


... 


0 18 


0 18 



Fandpur 


. 


0 70 


0 70 



Balieri .. 

... 

... 

010 

0 70 


0 80 


r 

Bisauli 

Gunnaur 




110 

.. 

1 10 

Bndaun 

>. * 

Sahaswan 

Budann 




... 

... 

• 


< 

( 

Dataganj , 

Pawayan 

... 

..I 

l’ 60 

0*85 

In 

0 85 

1-50 

Shahjahanpur 

\ 

Tilhar ... 


„ 

... 

... 

i 

Sliajahunpur 

Jalalabad 

... 

... 

1*50 

- 

* * 

1 56 



19 
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i 

m 

P 


1 

I 

M 


District. 


r 

1 

Knmaun 

1 

•••-! 

1 

Garhwal 

l 

-{ 

Tarai 

•s 

Sitapnr 


Hardoi 

"1 

Khcri 

-1 


Station. 

April. 

May. 

Total. 



1st 

2nd 

Champawat 

0-28 

2*40 



2-68 

Pithoragarh 

0*05 

0*69 

0*78 

017 

1*69 

Almora 

017 

0*40 

1*20 

026 

203 

Naini Tal 

0*30 

1*10 

2*40 

... 

380 

Haldwani 

050 

1*60 

... 


2*10 

Rauikliet Obsry. 

... 

0*16 

1*23 

ri-ii 

1*50 

,, Treasury... 

0*29 

... 

0*94 

0*43 

1-66 

Pauri ... 


... 

0*92 

012 

104 

Srinagar 

... 

0-70 

o-7o 

0T0 

1-60 

Rudarpnr 

... 

0'60 

0-70 

... 

1*30 

Kilpuri... 

... 


020 

.. 

0*20 

Kashipur ... 

... 

oio 

0*90 

0*10 

1*10 

Satarganj ... 

... 

0*10 

0-30 

... 

040 

Sitapnr... 

• • . 

... 

056 


0*56 

Biswan ... ... 

... 

... 


0*50 

0*50 

Sidhanli 

... 

... 

... 



Misrikh 

... 

... 


• • • 


llardoi ... 

... 

. . . 

. . . 


• •• 

Sliahabad 

. • . 

... 

... 


• • 1 

Sandila... 

... 

... 

... 

• •• 


Bilgram 

... 

... 

... 



Kheri ... ... 

007 

... 

004 

##| 

Oil 

Muhamdi 


. . . 

0*20 

« It 

0*20 

Nigkasan 

... 

... 

... 

Ml 

... 


Tho disturbances which produced rain or hail on the 30th April 
and 1st May were thus pretty general over all the north-western dis- 
tricts of the N.-W. Provinces, but in most places they were of an ordinary 
character like tho thunder-storms which frequently occur in the hot 
weather months. The storms which were of tornado-like violence and 
destructive to human life were much more limited in their scope, as 
may be seen from tho district reports and newspapers. 


Number, Times of occurrence, Duration and Paths of the Tornadoes 
of the 30th April and 1st May. 

On hearing of the violence of the Moradabad storm and of the occur- 
rence of the same storm, or others nearly coincident with it, in the sur- 
rounding districts, I issued a circular to the chief civil officers of Meerut, 
the Tarai, and all the districts of the Rohilkhund Division. The circular 
and the replies are printed in the Appendix. Of the Delhi storm I have 
received no local reports except those which appeared in the newspapers, 
some cuttings from which are also appended. 

The somewhat conflicting evidence of these reports regarding the 
time at which th§ storm visited each place may be summarized as 
follows : — 
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Place. 

District. 

Time of 
occurrence. 

Character of Storm* 

Gunnaur 

Budaun. 

6 P. M, 

Slight, without precipitation. 

Sahas wan 

Do. 

6 P. M 

Slight, with small hail. 

Bndatm 

Do. 

6 P. M. 

Moderate, with hail. 

Hapur 

Meerut. 

4-5 p. m. 

Slight, with small hail. 

Mawana 

Do. 

8-10 p. m. 

Severe, with hail. 

Slight dust storm only. 

Meerat 

Do. 

6 P. M. 

Amroha 

Moradabad 

Evoning. 

Slight, with hail. 

Moradabad ... 

Do. 

6 P. M. 

Most destructive, very severe hail- 
storm. 

Thakurdwara .. 

Do. 

Evening. 

Slight, with hail. 

Baheri 

Bariclly. 

6-8 p. m. 

Destructive, heavy hailstorm, several 
mon killed. 

Nawabganj 

Do. 

7-9 P. M. 

Ditto. ditto. 

Bisalpur 

Pilibhit. 

10-12 p. M. 

Sovero, with largo hailstones. 

Slight with hail. 

Puranpur 

Do. 

7-10 p. m. 

Several places . . . 

Bijnar. » 

Evening. 

Very Blight, with hail in places. 


From this summary, taken in connexion with the rather indefinite 
ideas of time possessed by the native tahsildars on whose statements 
it is founded, it appears that there were at least three distinct storms 
of the character of tornadoes over the Roliilkhand plain on the after- 
noon and evening of the 30th April, not to mention the hailstorms which 
occurred the same day at Naini Tal, Mussooree, and other places on the 
hills. 


(1.) The Moradabad tornado, appears to have originated or been 
first felt near the ground, in the vicinity of Hapur, the southern tahsil 
of tho Meerut district, between 4 and 5 P. m. Thence it proceeded 
eastwards, gradually increasing in intensity, passing to the south 
of Amroha and striking Moradabad with full force about 15 minutes 
past 6. It then crossed tho Rampur State, reaching Baheri and 
Nawabganj in Bareilly about 8 p. m. and being still of destructive 
violence. Afterwards it passed eastwards across the Pilibhit district 
to the border of Kheri, which it probably reached betweon 9 and 10 r. M., 
the violence of tho Btorm at tho same time gradually abating. Its 
course, shown on both tho charts for the 30 th April, was about 150 miles 
in length and the time occupied in traversing it about 5 hours. The 
velocity of translation was thus something like 30 miles per hour. Re- 
garding the time of passage of the central most violent region over any 
given point no exact data are obtainable. The Collector of Moradabad 
estimates it at 15 or 20 minutes, but says, “ It is of course not easy ta 
determine the exact point of time when the storm stopped.” The 
breadth of the strip of country over which tho trees were blown down 
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does nob seem to have been anywhere quite a mile, and if this be ac- 
cepted as the diameter of the dangerous area, the duration of the 
destructive wind, with the above-mentioned rate of progression could 
not much exceed two minutes. 

(2.) The Mawana storm was a small one occurring late in the 
ovoning. It passed eastwards, crossing the Ganges into the south of 
the Bijnor district, and the north of Moradabad (Thakurdwara). It 
may have originated in the afternoon and crossed over into the Doab 
from the districts west of the Jumna, but I have no information on 
this point. 

(3.) The Budaun storm, also of no great importance, probably 
travelled nearly from west to oast along a path stretching from Gunnaur 
to the north of the Budaun tahsil, parallel to, and simultaneously with, 
the Moradabad storm. Regarding tho time of occurrence there is, 
howover, a conflict of opinion ; it is stated to have occurred later as 
Gunnaur than at Budaon. If this be so, it must have travelled from east 
to west in a contrary direction not only to the other storms of the samo 
and following days but contrary also to the usual course of all tornadoes 
which have been observed, at least in extratropical countries. 

The probable courses of (2) and (3) are shown on the charts, but 
there is no means of determining the whole distance traversed or the 
velocity of progression. 


II. Storms of the 1st May. 


Place. 

District. 

Time of 
occurrence 

Charactor of Storm. 

Delhi 

Delhi. 

3-4 p. m 

Destructive, (mormons hailstones. 

Ghaziabad 

Meerut. 

Afternoon. 

Ditto. ditto, 

Sambhal 

Moradabad. 

Evening. 

Slight. 

Hasanpur 

Do 

Do. 

Slight. 

Jaintipur 

''hajahanpur. 

2-3 p. M. 

Very destructive with hail. 

Tilhar 

Do. 

3 P. M. 

Ditto. Hailstones enormous. 

Shahjalianpur .. 

Do. 

4-6 p. M. 

Destructive, hail moderate. 

Dataganj 

Budaun. 

4 P. M. 

Moderate with hail. 


The above table shows that there were at least two violent stoims 
over the region on the afternoon of the 1st May, one of which passed 
over Delhi and Ghaziabad and the other over Tilhar and Shajahanpur. 

(1.) The Delhi storm apparently approached that city from the 
west or north-west, passed over Delhi about half-past 3 in the 
afternoon, crossed the Jumna to Ghaziabad, where it was still of extreme 
violence and accompanied by enormous hailstones, and in the course 
of evening, time not stated, reached the Sambhal and Hasanpur tahsils 
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of Moradabad district, but died out before reaching Bilari. The dis- 
tance from Delhi to Sambhal is about 85 miles and the whole course of 
the storm was probably not less than 100 miles. As the times of its 
passage are not exactly stated, no estimate can be made of its rate of 
progression. The breadth of the belt of country damaged by it is 
estimated by the Pioneer correspondent at 2 miles. 

(2.) The Tilhar storm commenced near Datoganj in the eastern 
part of Budaun district probably about 2 p. m., though the local report 
from Datoganj says 4p. m, It passed over Jaintipur about 2-30, and 
Tilhar at 3 or 3-30 p. m., reaching Shajahanpur between 4 and 5 P. m., 
its intensity at the same time gradually diminishing. Beyond Shahja- 
hanpur it has not been traced as a violent storm, but the disturbance 
probably passed into Sitapur district and was the occasion of same rain- 
fall there. If the assumed time of commencement be correct, this storm 
took about 2£ hours to travel from Datoganj to Shahjahartpur, a dis- 
tance of about 35 miles ; or if wo may suppose that the times assigned 
to its passages over Datoganj and over Jaintipur and Tilhar are equally 
erroneous, the one being as much too early as the other is too late (an 
assumption which would make the time of its passage over Tilhar agree 
with the statement of the Pioneer correspondent), the time occupied in 
passing over this distance would be about an hour less. In the one case 
the velocity of translation would bo 14 miles an hour, and in the other 
23, both of which estimates are considerably less than the velocity 
found for the Moradabad storm. No exact details of the breadth of 
country affected by the storm or of the duration of its passage have 
been received. • 

In these estimates of the rate of progression of the several distur- 
bances mentioned, it is assumed that the destructive tornado and the much 
more widely felt hailstorm are identical. This assumption is open to 
question, but I know of no criterion by which the two phenomena can be 
satisfactorily distinguished. It seems to me that a tornado is only a vio- 
lent whirlwind which reaches to the ground, whilst an ordinary thunder- 
storm or a hailstorm may be quite as intense in its gyratory motion as a 
tornado, but at some level considerably abovo the ground. 

Direction and Force of the Wind in these Storms. 

The reports ail agree in stating that the storms commenced with 
a strong west wind which unroofed houses, uprooted trees, and did 
damage in various other ways, and that after a short time the wind 
shifted to North-West, or North, at the same time slacking considerably. 
In one or two cases a further veering to North-East or East is roported. 
though, after the storm was over, the wind again blew from the west. 
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There can be no doubt, therefore, that as in the case of the 600 tornadoes 
in the United States investigated by Finlay, the wind blew in whirls 
according to the usual law of cyclonic circulation for the northern hemi- 
sphere ; but the whirling movement was combined with a rapid move- 
ment of translation from West to East which had the effect of 
greatly increasing the velocity of the westerly currents blowing on the 
south side of the centre, and partially or completely annulling that of 
the easterly currents on the north side. The velocity of the wind in the 
Moradabad storm has been roughly estimated at 60 miles per hour. If 
this be accepted as the velocity of rotation, the actual velocity of the 
west winds must have been about 90 miles, and of the easterly ones Only 
30 miles per hour. 

It is greatly to bo regretted that in none of the storms mentioned 
was any competent European officer able to devote his time to the 
local investigation of the direction and force of the wind, by the exami- 
nation of its destructive effects on buildings and trees, a task which has 
been so ably performed by Dr. Crombie in the case of the Dacca tornado. 
It is also to be regretted that no local meteorological observations are 
forthcoming ; though, as Mr. Mackintosh, the Collector of Moradabad, 
very justly remarks, when people’s roofs have beon carried off, or are 
tumbling in, the circumstances are not conducive to the taking of correct 
observations. 

Except at Moradabad no estimate has been made of the velocity of 
the wind. The Collector of Bareilly estimates its pressure at Baheri 
and Nawabganj during the passage of the Moradabad storm at 28 fibs, to 
the square foot, which would correspond to a velocity of about 75 miles 
an hour, and is probably not far from the truth. At Tilhar, the force 
must have been very considerable. Trees were blown to distances of 
10 or 15 yards, and roofs were carried 25 or 30 yards. For tho Budaun 
storm tho tahsildars give curious and fanciful estimate# of* the wind’s 
force, which at one place was considered equal to the strength of 3 
elephants and in another to 16 horses combined. One curious effect 
of the pressure of the wind is given by the Moradabad correspondent of 
the Civil and Military Gazette . A train of empty goods waggons, stand- 
ing on a siding at Moradabad station, was blown along the line to a 
distance of nearly two miles, where it came into collision with a Strong 
bullock, and whether owing to this accident or to a shift of the wind’s 
direction it was there derailed, and tore up the line for a considerable 
distance. 

As regards ascending currents near the centre of the tornado, the 
Moradabad report indicates tho probability that there was a strong 
aspiration in an upward direction. The way in which the verandahs 
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of the Collector’s house were “ shorn away,” and the massive masonry 
portico dislodged by the wind, as well as that in which the roofs of 
houses were lifted bodily off and carried to a distance, are hardly ex- 
plicable^ except on the assumption of a powerful upward component in 
the wind’s motion. 

Electrical Phenomena. 

Except at Delhi, the existence of thunder and lightning in connexion 
with the storm is not expressly mentioned ; for by an oversight, no 
direct inquiry was made regarding this point in my circular. I have 
been privately informed, however, by a resident of Moradabad, that the 
tornado commenced thoro also as a thunderstorm, and there can be little 
doubt that as in almost every case investigated by Finley in tho United 
States, all these storms were accompanied by electrical disturbances. 
No casualties from lightning are mentioned except the death of one 
man in the Bareilly districj. 


Hail, 

At every place without exception, from which anything like a full 
account of the local storm has been received, hail is reported. In 
many instances, the fall was light and the hailstones wore small, not 
larger than a “ grown seed,” that is, about as big as a pea, and similar to 
what falls in ordinary hailstorms. In the Moradabad storm, however, tho 
quantity of hail and the velocity with which it foil seems to have boon 
enormous, though tho size of the hailstones was not great, not larger ’ 
than a pigeon’s egg. The hail which accompanied the same storm in 
its passage over the Bareilly district later in the evening was of a similar 
character, tho average woight of the hailstones boing about an ounce 
(| chittack). The extraordinary thing about this hail was its fatal 
effeot upon hSman beings. It is difficult to believe that over 280 
people could have been killed in one district and 16 in another by 
showers of ice pellets no bigger than boys’ marbles ; but such would 
seem to have been undoubtedly the caso. Tho Collector of Moradabad 
reports that men caught in tho open and without shelter were simply 
tl pounded to death ” by tho hail. Tho hailstones were therefore pro- 
bably falling from such a height that they approached tho ground with 
a velocity in something approaching to the same order of magnitude 
as that of a rifle bullet. It should be borne in mind, however, that 
immediately before the storm, tho temperature had been very high, and 
that Jfefany, if' not the majority, of the deaths due to it may have been 
Occaponed by the persons exposed to its fury being knocked down and 
temporarily packed in* ice. Tho shock to the system, especially of a 
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thinly clad native of India, under such circumstances, would probably 
in many cases be sufficient to cause death. At Bisalpur in Pilibhit dis- 
trict some of the hailstones are said to have been £ seer (If tb) in 
weight, but these must have been aggregates of many individual stones. 
At Puranpur they were the size of plums, that is to say, about the 
same size as at Moradabad. 

The hail which fell on the 1st May, though less fatal to human 
life, owing to the longer warning given of its approach, consisted of 
very much larger stones. The Delhi correspondent of the Pioneer 
vouches for one stone as much as two pounds in weight, though this 
was doubtless an aggregate of several smaller ones ; for the writer says 
that for two minutes the fall presented the appearance of a shower of 
lumps of ice. The stone as big as a man's fist and weighing 2£ chittacfcs 
(4f ounce) pickod up by the same observer may have been a single one, 
for the occurrence of such is confirmed by a writer in the Civil and 
Military Gazette , who says that at Ghaziabad many hailstones as large 
as cricket balls fell. The form of tho stones was a “ flat oval ” pro- 
bably like the disc or button shape often observed in smaller hailstones. 
Many persons are said to have been cut and wounded by these large 
hailstones, and at least one was killed outright, having his head split 
open. At Til liar the hailstones which fell the same afternoon appear 
to have been almost equally large The Assistant Collector says they 
were larger than goose eggs at Til bar, while, in tho west«of the tahsil, 
they averaged nearly 3 inches in diameter. The Pioneer correspondent, 
a European gentleman who was in camp near Tilhar, says, however, 
they were only as large as turkey’s eggs. They were probably not 
spherical, and three inches was perhaps about their longest dimension, 
instead of the mean diameter. 

Finlay has found (Professional Papers of the Signal Service , No. VIZ) 
that, out of 192 cases of tornadoes accompanied by hail in the United 
States, the hail preceded the tornado in 135 cases, followed it in 76, and 
coincided with it in 4 cases. In these Indian storms tho hail seems in 
all cases to have occurred either simultaneously with the most violent 
phase of the storm or after its first fury had passed. From the Morada- 
bad report it appears that the “ hurricane ” and hail occurred simul- 
taneously. In the Tilhar storm, at every place where it was observed, 
the first and most violent wind came from the west and afterwards^ 
suddenly veered to the north, when the hail commenced. At Jaintipur 
there was a distinct pause between the two gusts of violeit wind, 
probably coincident* with the passage of the actual contre of thestorm. 
The hail seems therefore to have fallen chiefly over tho western ^ilf of 
the area affected by the storm at any given instant. 
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Destruction of Life and Property. 

By far the most destructive of these storms was that which pass- 
ed over Moradabad. Over 230, and probably close upon 250, people 
were killed in Moradabad alone, chiefly by the hail. Sixteen men were 
killed by hail, one by lightning, and 7 by falling trees and other causes 
in the Bareilly district, and 5 men are reported as killed in Pilibhit. 
The casualties thus amounted to about 280 in all, not counting any 
which may haVe occurred in the native state of Itampur, over which the 
storm passed. • 

In the Tilhar storm only about a dozen men were killed altogether, 
and the number of fatal cases at Delhi was about the same. 

The damage done to crops and trees has been variously estimated, 
and probably but little reliance can bo placed on any of the reports 
regarding this point. The estimates of the value of animals *killod and 
buildings injured or destroyed are more trustworthy. At Moradabad, 
where by far the greatest* destruction of property as well as of life 
took place, the total damage done is estimated by tho Collector at 

Rs. 100,000. 

Relations of the Tornadoes to other Meteorological Phenomena. 

Under tho head of general weather it has been stated that, for several 
days preceding these storms, there had been a steady influx of moist 
easterly winds into the area affected by them, and that latterly this 
was combined with a general fall in the barometer, whilst after the 
storm thero was a rapid increase of pressure, and west winds set in 
again over tho wholo region. There may, therefore, have boon some 
direct and obvious connexion between the distribution of pressure and 
the genesis of tho storms, though the observations made at 8 A. M., when 
tlio air is still undisturbed by tbo convection currents set up by the daily 
action of the sun, do not show this connexion clearly. At all the stations 
mentioned in the preceding tables, and at several others in tho same 
region, meteorological observations were made at 10 A. m. and 4 i\ M., 
as well as at 8 A. m. The principal observations made at these hours 
on tho 29th and 30th April and tho 1st and 2nd May aro here given, tho 
actual pressures as well as their values at sca-lcvcl beiug shown. For 
the hill stations the latter are of course very doubtful, and in reality 
have no meaning whatever ; but the region affected by the storm lios 
so close to the hills that its relation to tho general trend of tho isobars 
could not be properly shown without extending these over a part of tho 
mountain region. In reducing the observations of the hill stations 
to soa-level, the temperature has been ftssumCd to increase downwards, or 
20 



152 8. A, Hill— Tomato mi Hailstorm oj April [No. 2, 

to diminish upwards, at the following rates, which have been determined 
from observations in the day time in the month of May in North-Western 
India, and are given at p, 358 of a paper on the FWs of Northern 
Mia , published in the Phil, Trans,, Vol, 178. 


Height, 

Sea-level to 1,000 ft, 

1.000 to 2,000 „ 

2.000 to 3,000 „ 

3.000 to 4,000 „ 

4.000 to 5,000 „ 

5.000 to 0,000 „ 

6.000 to 7,000 „ 

7.000 to 8,000 „ 


Temperature decrement , 

If 

61 

M 

5*1 

4*1 

3*2 

23 

1*5 

0-8 


Some of the barometric observations appear to be in error to tho 
extent of a tenth or a twentieth of an inch, These are marked with 
a note of interrogation, 



29 th April, 1888. 


889.] and May 1888 in the Doab and Bohilkhand . 158 • 


Rainfall. 


a 

Ph 

Wind 

direc- 

tion. 

* . . . ."!«• . > . . 

^2 02 02 02 .• .'A JZ fc ...fc fc 

1 * 

COCO'<}< ; 3cOaON<N<N<NTFc£>(N<NrHrHCO<NpHO|<NrHCO’«l«rHrHrHNCO 

• 

Temper- 

ature. 

*^»HC«C0»p05 < *PI>(NOOip^l» t 0 0pT?M(NfH'fiHC0C0b-l>lO050ifH^ 

05 CH 00 O <>1 05 05 as <>1 05 W 05 MS rH ^ »H 00 lb ift »b iH lb 6 l rf* (o «N 

«01>c0|>a0c005a0050c5a0c5©00©000©000500©©0© 

pH fH rH »« i-H rH rH rH rH rH fH pH pH pH rH pH 

Pressure 
at sea level. 

a. 

«00500(Me9-iO^WOHC0N^fl50iMOOOH«(3!NI>05(MN«W 
05fl5MS0*f®CDHNl'»i0 00NiMNl>?0C0i(5C , 3O05O©l>N0ifljH0) 

TP *0 »0 1 > ^ »0 Tp Tb »p >p -n ^ ^ H> ip »p ip Tt< 9 H< H< rf* ■<* -fi US tJ4 

050505050505050505050505050505050505050505050505050505050505 
0 I<NCN<N<N<N<N<N<M<N<N<N<NCH<N<N<N<NCH 01 <N<N&I<N<N<NCH 0 I<N<N 

• 

Pressure 

observed. 

cv. 

OOaO»OCOCOrH05COrHiOrHOOC500CO*Ot>*DH<*0’<ft^COpH<M»OfN<M<NC5 
(N K5 GO CO -H -H l.'* IDiM'MOHQOQOQOC^ifiON t> © CO 05 05 pH 00 t> 05 CO CO 
iHf— IM 05 »Q 10 t£>C0!©g5r0'^I^^(?l»Hr^!a0C57<'N<N<>ICO»HH»r^QDO5O5 
OOOOOOCO^»bdOl’'»OOaOC50500aodOOOOOaOQ0656565d56565QOOOOOt'-l'^ 

N JKU'I <N (N (N N <M w W N (N N W W (M IN N N N IM W N (M N (N N « N 

10 A. H. | 

Wind 

Direc- 

tion. 

* .« . .tj .«hp 4 b ! w !^ .^h .h .« . .£ . . 

oq^qq^O^oc n.y/i'A . o good . 

• 02 .0202 • .ft . ■ • ft ft co oq . ft ^ 

co go « 2 w W 

Humi- 

dity. 

© CO 05 05 CO CO »0 i'- 00 CO (M CO CO pH 50 00 O 00 00 CP WS pH 50 00 CO 05 l> rH !>• 

^COCOCOH<05<NG^(MH<»0 4>COT}<COCOiOCO<M^OOH<^lOTf<rHHrHTpTtl 

Temper- 

ature. 

O^OO 00 H’f 00 | M ( > : lHN>pO 01 '^NN 01 a 0 OH 00 00cpi>O^05HC0 

00 6 H Ol O M 'O N 1(5 00 6 (>1 i* O H H M OO M O M H 6 H 6 05 N 6 

CO 1>» t> l> J> C005Q0050505Q00505050505050505050505050i000505OT 

Pressure 
at sea level. 

cv. 

ON(MMiM(MO0305HHNNOMOOi0Ofl5OOO 05^05 i-H CO r-H OJ CO 
lO lO 00 If- •— «05pHOOC0G0C005 I'-C0C0<M 3 H 1>» W CO H CO O <M C5 N ^ 

to io «o to 9 00 »p 9 9 9 CO !>• Ip *p 9 9 9 l> o 9 CO CD 9 CO 9 CO © 9 9 
010165056565656505050505050505050505050505050505050565656565 

Pressure 

observed. 

0 . 

OQOCDNOC5 , MWNHi»/50^000^55 1 > *H^N> 5 C 5 ^?OCOWhQOO 
§00^r^»Qp-aC>CO’*l^'MCO©<M©'HO5£I£;-CO©**COC5O5O5l>«)i>. 
rHpHcooooib.*fi^9'^‘po5p57pi>i9a59co(pw^ipoi»p(p(»Sl5 

MMcbH<H : (>'OQ 0 1'«Q0656565GCciO(bX)aOQ0 65 65 65 65 65 65 65obdboO(50d6 

•UOI^AOia 

rf\ 100 «DOMl>M(MWHWOQpHHt05 00 N^i! © ^ CO CO 

(MtO 01 00 00 9 CO ^ 05 CO 01 CO ip 9 ^ 9 4 O Tl 05 1 - 06 05 3 PH CO rH 

60 p-^ rH 00 00 r-^ 65 cb X >6 cb 6 > ^ 65 O l>; w *0 05 05 CO 05 Q Q 65 ^6 

H<»flQOCOCOOO— COOOCO‘OCOOOiOCOCOpH»OCO^COpHOOl’»HiiO"T<COj2 
OOao5MrtCOW»OINH^OC'M*l'l>>l5«WWNH WOlsOOO H 

IS CO CO ‘O Cl HH rH iH 

Stations. 

Simla 

Chakrata 

Mussooree 

Banikhet 

Pithoragarh 

Katmandu 

Ludhiana 

Dehra 

Roorkee 

Bareilly 

Gorakhpur 

Durbhanga 

Lahore 

Sirsa 

Sambhar 

Jeypore 

Meerut 

Delhi 

Agra 

Lucknow 

Allahabad 

Benares 

Ghazipur 

Patna 

Gya 

Sutna 

Nowgong 

Jhansi 

Neemuch 

Ajmere 


•8881 'U- ld V uw 


154 


S. A. Hill — Tornadoes and Hailstorms of April 


[No. 2, 


Rainfall. 

w^ocoes oo co oo 

06666 : ; ; 6 : 6 »h : : : : : : ; : : : : 6 6 : • : : : 


Wind 

Direc- 

tion. 

• . . . . . . . m . fe . cd 

fccc am gqgggqog . 52 ; oo . - cq 

W ^ ^ ^4 rM 


• H • 

§ 5 

<Moioooscs'^'^<MioooeopHcot^ 0505 i>oi>ooeot>eocciw 5 oe i icoooe^ 

a 

pC 

Temper- 

ature. 

eot^cooo<N’<?qpcp<Noogs'^OC 5 eov 5 i>cieO'^eoeooirH 05 €OOso>iH 05 

iwwHihcb^oswcjiiiNooHOMNHONWffnf.wtbwwJONOi 

iococot>t-.i>a>ooa>C5aot>aooooo©oo©ooooo©©o©ca 

rl h H hh rtrIH pHiHtHtH 


Pressure 
at sea-level. 

C0C0^00OC0»0t>'f\C’?fiC0C5Q0p00<£)t>.00i0'«fl00^(M^<M«D»0(Meq 
00HHV(5 05QNCD'f«3O01H0B ; 5«05HWH0PQH00N«5l>J>H© 

6666666666666660266666666666666 

(M(N<M<M(N(M(N(N(M(M(N 0 q(M(M(N(NC<l(N(M<M(M(N(M(M(N»lO 4 (NC l 4 <M 


Pressure 

observed. 

OOrtWCDOO^CDO^WNiOiOQm-fNOOSOlOOOQCO^HOlOSWM 
0 ?l>.C 0 O-fN 00 -)< 00 M 02 (MiM' 5 '^ 0000 (MQvOC 0 W 50 iOJM 5 C 0 W 5 C 0 WW 
OOM05M3^W«k0 9<M-HCpNINOC0009HHN<NC0HTt<N90301 
nrt«M^ioQONQOccC5650oii30QOQOooa)66i6566aiaoboa)NN 
N(M(N(NNN<MM(MNN(N«NIM(NlN(M(N(MiNNN(NNN(NNNN 


Wind 

direc- 

tion. 

H ^"gH ^Wfe .teH > . . 


Humi- 

dity. 

^a 5 ^ 1 > 0500 -P 0 S 02 C 0 (M(MOrH 0 CMMCpC 30 -^ 000 ?r^ 09 l>C 0 C 0 t^C 0 Ot^ 

»O^Ti<^^aO(N(MCOr-i|> 05 COOO(M<N^COCNCO^lOCOcOlO-HrH»H<NCO 

rH 

a 

1 

Temper- 

ature. 

COW 3 <MCO^T^QOr-ICOr-i 01 irat>Oi’rf(t^aiCar-lcpOO\OTf(W 3 (y|\OOiOiCCCO 

666o6rf«^66 6 66 <m 666666^6666666666 

coco^i>i-'C0020ouoo5i>i>oc;ooc5oa:0305ooooooN05oaoooai 

o 

rH 

Pressure 
at sea lev^l. 

cv. 

HOOJOOlOlOJC'lOHOOiMOflO’fOOOOO'fUOiM^inNOiOllflCDW^ 
QOfH(M^oa2oocot'-ajcoGr. oaiCDuO»oi>r»^H<M<Mioooi>icoaor'.^i> 

10 *o »p »o cp ^ to to »p <p co »p to w io «3 » ip ® <p © ® w to 10 cp to 

666666602660560266666666666666660 
(N<N<N0J<N<N<NC'1CI<NCN<N<M<N<N<N<N<N01010I<N<N<N0I<N<NSI<N<N 


Pressure 

observed. 

NHODN«^W^O»NOOOOOO«WHWO^i>HO^CD»fiON'^ 
CQCOQOCOfl‘(5 0500COt>-OCOii:rtOCONCV5i(}Hiu«05H5COW5CO'fH 
HH(M05'P\(5 9^V'9Wi0 1'-00«N00 00OiMW«H'r}ieiU500NOO 
666eo'*f<»baoi>.ao666dcaoaododoao6oi66666ao6a>oooo 

(NMNNNNIM(M(MN<N(M(NINWNINW(NN(N«INNNNNNNM 

•uoiq'BAOia; 

^00 too CfiOMNWNMHNOOOH^OOO^^I'# O ^ CO CO 

(MU 3 tXMOOtjCOp^pcOfflplOcp^OD^cONOjNOOgiOlOHM 
OOHHODtiONHTOCQOibcbNHMONi'-lboiOlcbojN^O’t-QaiH 
H'>flO)COCOClOHMQOCOiftCDO«JWOM^i( 5 COOCOHOOI>^>«^CO-H 
OOOOOOOCOOO(MOO^O(MHI>CO(M-!f-t>t>lOCOeOOI(MHCOOt>OOeOCO 
f. 1 > CO CO kf 5 ^ <M HH ^ tH rH 

Stations. 

Simla 

Cbakrata 

Mussooree 

Ranikhet 

Pithoragarh 

Katmandu 

Ludhiana 

Debra 

Roorkee 

Bareilly 
Gorakhpur 
Durbhanga t ... 
Lahore 

Sirsa 

Sambalpur 

Jeypore 

Meerut 

Delhi 

Agra 

Lucknow 

Allahabad 

Benares 

Ghazipur 

Patna 

Gya 

Sutna 

Nowgong 

Jhansi 

Neemuch 

Ajmere 


1st May, 1888 . 


165 


1889.] and May 1888 in the Doab and Rohilhhand. 


Rainfall. 

n ^ a n co « : : : ; : :^oo : : : : : : : : : : : : 

oohhho *66© 66 * * * : ' 


Wind 

direc- 

tion. 

H .« . .fe- H ‘ • teli ^ fe 

. H (3 H Ci .WWHcJtcw. 

ti “ ti Hh" 10 * ^ “ 

4 P. M. 

Humi- 

dity. 

• 

Temper- 

ature. 

eqi9p^t>©^.coeoq5eo©t»oooo®05<Mi-iTf(cocDiH»oeo©©<N*HCs 

6<?j’^^p^hoo66s20iN64f(do<b6^66©ioi?3«H66'3'6'if'^6 

©»fiu5wbl0i>00»00l>05000005©©l>l>©0©000i©©©©©© 

rHrHrHiHrH Hr-IrHiHiH 

Pressure 
at sea level. 

A. 

CD^M«H^Hr-IO©05COHHCCCDN.OQOHOHH(K^(DCDNOQO 

OOHCiMOOOXNHCO^COHiniMNOHeOQCOONlOO^l'-'tOCO 

lOt^t>.Q0©?P'*t«cpcpcp^)CCrt(Tf(iftiQCC?D»ft©»O?OpcO©»p»p\OplO 

OlOiOJOSOSO^OlOlOlOlOJOlOlOldsOOldsOJOJOftOlQOJOiOlOJOlffl 

NNNNNNW(NN(N(NNN(NiN(NINN(NWN(NiMN(NNN(M(NW 

Pressure 

observed. 

cv. 

'*Jl©©©COCSlOt^a0;D''f''$<Tj<£^T$<0^>O''filO<MCDOl©*OCO©C<ll>»i-<© 
©<Nr-lT^Ol0 1>rf(MQO©a5<-^Or-liQCOl^Q'*tlQO-1<OI>CO©»OCO^© 
HM«Ol>O<D^NOC 0 -M'-Q 09 r-<xXp<N(MM'l'Tf , ffl»p 00 Na 0 ) 

66M^^66f-6666oodocbdoaodo©6o56666oQoo6i>-t'- 

NNNNNNIMIMNNlNNNNNIMNN(M(NNNNiNNNIMNIM« 

a 

o 

rH 

Wind 

direc- 

tion. 

Etj .. .. . . fe: fe . . . ^ . Hca t> 

cq . . • . H .• W H . . H W . HBS^ . . . . ^ • . 

§ £ 

ooeotooco^^i^^oocoQoooajcoWffieoioH^oooitoooeoNMO 

*o©aoaaCi© ,, tf<3Qi>©©aoco©cococo*oco»oto*o*o<x>Or-<fri<N' , <i'»o 

Temper- 

ature. 

O©©C0©^^^MWM©r^q0Mcp-^t^pr-»Mf7ll>-©I><Nl«00^00 
oo(copMHHHcb6oo«b65Qo65(io^cb^(jiN6(»6^d)clbi<j^6»(: 
W3rP^iO^Ot>-Q0©l>l>00t^000000C5 1;>.00C5XO500O506coa5Ci©00 00 

Pressure 
at sea level. 

lOOSOHfOfO^lC^CCNOlMOOl'fJCOfMOi-iN-tHCO'J'^fr'COOON 

lOlV.CC©05CO©CO©-t-tCO(M(M6r-(iOJ>-»0(M(MCO>OCD(MCO©lOl>.<M 

CO 00 00 OO 05 00 p *»*>*> <» ^ »p CO WN9©NJ>t-i>^^.cp®(pcptO 

0i6l0505d5d50565Q0i0505C35O5050505O5a3C5O50>Oi050J010i0iffifll 
(NNNW(N(N(N(NW(MIMWW(NIM(NiMW(NNIN(N^ININ<MWNIMN 

Pressure 

observed. 

COrHrflOU3^^©l>©OOrH|>©00>OlOfHl«(Ma'»0»-H©l>.»OW5^-lOS© 

CO 00 <M 00 ia CO rt< © iO CO CC CO (M © t> 04 © M3 © >0 H CO CO 1> '■ft «0 ‘O 00 © 25 
HHcoot>®t>irtooH^9^ai«N09»7<m^Ttn t i5»i:«905oopo 
666^'^io6i^cJocn666o6o6r)do©(iD66666©6oQ6odo6odo 

•UOpBAOia 

ao io© coocot^coiNiM— i<n©oO'-H-f;o5oor^'*fi3f © co co 

^>0 I>^»GO©CO^©CO<>lCO»pCp'*qp4cOO»C5l>OOOipl©r-ICO 
dDHHOOOO^HMtbiubiiDWHWONNOOacboJNilQbQOJH 
TjHkOOOCOCDaO~OOGOCO>OCO©CO‘OCOCOpH»OCO©CDr-taO*-5tiO^?<COi-H 
©©OD©COCOOO<MXiOO<lr- 1 l>©<M-fl>t^iOCOCO(M(MrHCO©l>00©© 

1> CO CO *0 "'T <N H H i— 1 H h 

Stations. 

Simla 

Gbakrata 

Mussooree 

Ranikhet 

Pithoragarh 

Katmandu 

Ludhiana 

Debra 

Roorkee 

Bareilly 

Gorakhpur 

Durbhanga 

Lahore 

Sirsa 

Sambhar 

Jeypore 

Meerut 

Delhi 

Agra 

Lucknow 

Allahabad 

Benares 

Ghazipur 

Patna 

Gya 

Sutna 

Nowgong 
.Than si 

Neemuch 

Ajmere 


2nd May 18S8. 


156 


S. A. Hill — Tornadoes and Hailstorms of April 


[No. 2, 


Rainfall. 

0*51 

011 
0-28 

012 

0*21 

4 P. M. 

Wind 

Direc- 

tion. 

«»do*» d «n rf ofc. 

Humi- 

dity 

*>^<ttCOCO©OOCOOOC5'#CO<N©’<JIOO<n»0©CDlOCO©©'*J'© i *COCO*0*> 
lftl>i>COCO^^lCOCOCO-^CO CO^HMHHN^COHHi-iNH 

« 

Temper- 

ature. 

<Nt>C0C5Oi00<JE>C0Q0^^^N»ft^C5<N<MO5'^Qp'^COiH|>00O5O>COTp 

^4CicQC26o&iioioi^'£>i'-Oi : *<£>zo6o' : *<h^<biot*eolfi£*<h/ht-ii*iD 

CDiO^COCOOOO'-QOOiaiOiOOOaCiOlGiOiaiOOOOOOJOOOOOJ© 

rH r^l r- 1 pH rH r 1 H H H 

Pressure 
at sea level. 

OOf-l05CpOC»lOCOCDl>CO©t^CDaieOlO©^»-<0040l>TjieOI>'-CO©r-t v 
rH (M N 4* CO O CO -t< CO CO CO H Cj <M CO CO »D -f lO o O ‘ft *f KOI « CO (M » 
CD !>• CD <D N CO K5 CO CO © CO CO lO tO CD CO 0 CO CO CO CO CO CO CO *0 iO CO CO CO CO 

Ci © ©©©OS©©©©©©©©©©©©©©©©©©©©©©©© 
NN(N(MINNNNIM(M(MNN!NNIM(NINN(MNNINNN(NWM(MN 

Pressure 

observed. 

©^'^©i-l©^OC©COr-t(Ml^.lCCOOrcDa5Tfi r -| r -iOOCO^H©CO^I>'^-^ 

K5 04'fHCOiOCCCO(»Nf’^MWHM005H»f(iCOH050Hh.h 
H<MM9N»pi»^l''OM'+00Q^(MO535H'MWW^^(Mit5OiC0Op 
oo<M^^^ibaoi^GO©©©ooaoaodbdoao©C5©©©65©aoaoao<»do 

(M(MNW<M(N(M(M(M'MWiM(M(MN(M(M(M(N(M(N(NNN(MC'1M(MNIM 

10 A. M. 

Wind 

Direc- 

tion. 

m . . . . Ed . . ... w fe fe • 

H . .£ ,,.HH . . .HH 8 , . . . . ... . . ^ 

• W go .o*M , /i--Wa*.££..-fc 0 Qowfco££fcar. 

CO .»>.►, CO CO . CO f /2 CO CO CO . . • CO 

CO ^ ^ H W 5 ^ ^ 

Humi- 

dity. 

Hii«5fl0 00'fi'f>0C0iMNH05M®HOQ0^00q«H»0O00t0HNH 

U3 1>t^<CDOOiOCO^OOTfiiOOOCOeO H^»ON^^lOCO0kOHlN(MM(N 

Temper- 

ature. 

O 0 l> ^ >0 0 N >p M CO N i(J N ?1 00 !>• U3 N rH >0 (M »p OD O © N 00 aO H 00 

~ 6 <N T*f © eo t>- L i'- cb 00 <fl ^ cfl © <>1 »Q rf< *’? 00 !>• ^ »h © >o cb cb r*. 00 Ci 
CO©©©»raA»Q0X00o0G00000©©©00i>0©©©©©©©©©©00Q0 

Pressure 
at sea level. 

COCONMOCiOCJOlOONiOOQ'N0Q00CONiMQO0'fQOH0 

Ol"»©l^COC0aiCO<MiOt>-CZ3CO©' ; t»O''t3iCOlO ; 3<CO«OCOWeO‘OCOO5W3 

J|> l>» I>» 1^ © !>• CO w l> l- t'- t>» CO CO W N !>. *>. t>. 1>- l> l> l> l> 1> In* Jt> 1> 1> 

©©©©©©©©©©©©©©©©©©©©©©©©©©©©©© 

(N<NNNiMlN!MlM(MNlMiNiNlMlN(NiNW!NlMN(NNINiNlMNiMlMiM 

Pressure 

observed. 

©W'^©'^ ,< ?©'MrH-f(M©©(M©l>(M©©©<M(MC0>0 1>e0I>'^rHC0 
OW5O05t'-b»®>0 03HH»0C0HU:HH0505Tftl'.c0NW'MHHQ000 

W I?l Tfl o 1^ 9 SO w <f H lO 0 05 9 »n W O 9 H w ^ TflO >0 W N 9 05 (H H 
c’5coco , -P , '*>'ooot''*ao©©©ao©GOoo©©©©©©©©dsao©dbaodo 

•UOI^AOIPI 

t? 00 lO© ©OCOi>M(M(Mr-MM©OprH^©OOt^^^| © ^ CO CO 

»Q |><NOOop©Cp^05CO(N©lO©H ; ioO’^CO(N©t^OO©<N©7HOO 

<Jn ( Li^oooof»^co<cbaoi'ocb5'iAHcoot^t'.»b©65cb©oi’^©t»©g5»^ 

■^lOQO©©QOfHCOCO©iO©©©lOCOOOr-llO©©©^OOI>’^'l 03 COrH 

OOOOQ«M5OMOOlOCqHl>.0(M'tl>l > iOCOCO(NNHCC3Ol>QOCOCD 
*> I> CO CO *0 ^ <N pH H i-l H H 

Stations. 

Simla 

Chakrata 

Mussooree 

Ranikhet 

Pithoragarh 

Katmandu 

Ludhiana 

Dehra 

Roorkee - 

Bareilly 

Gorakhpur 

Durbhanga 

Lahore 

Sirsa 

Sambhar 

Jeypore 

Meerut 

Delhi 

Agra 

Lucknow 

Allahabad 

Benares 

Ghazipnr 

Patna 

Gya 

Sutna 

Nowgong 

Jhansi ... 

Neemuch 

Ajmere ... 


157 


1889.] and May 1888 in the Doab and Bohilkhand. 

• 

For 4 p.m., the hour nearest to those at which the storms occurred, 
the sea-level pressures and wind directions have been laid down on a 
chart for each day, and the isobaric lines have been drawn for differences 
6f *05 inch. On the charts for the 30th April and 1st May the tornado 
tracks are also shown. 

On the 29th, there was apparently at 4 p. m. an anticyclonic area 
over the Nepal Himalaya and North Bekar, with an extension running 
north- westwards over Northern Oudh and the outer hills. The lowest 
pressure was in the vicinity of Sirsa on the bordor of the western 
desert, and a long V-shaped depression oxtended from it towards Agra 
and Bundelkhand. An independent region of (hypothetical) low pres- 
sure occupied the interior of Kumaun and Garhwal. 

On the 30th, the pressure had fallen considerably in most places, but 
risen at Chakrata and Simla, and tho gradients botweon Simla and 
Ludhiana were very steep. The lowest pressure was at Lahoro, but a 
succession of V-shaped isobars projected south-eastwards to Sutna. 
The winds were light and somewhat irregular, though on the whole 
consistent with tho distribution of pressure. Tho threo storms whoso 
tracks are marked appear to have originated in or near the line of 
lowest sea-level pressure and to have proceeded eastwards nearly at 
right angles to tho isobars, that is to say, up the slopo of prossuro, a 
statement which appears somewhat paradoxical, seeing that tho strongest 
winds were from the west, or in tho same direction as tho paths along 
which the storms progressed. 

On the 1st May, there had been a considerable rise of pressure over 
the whole region, especially over tho hills of Kumaun and Garhwal. In 
Dehra Dun the gradients producing S. E. or S. winds at low levels wore 
excessively steep, but over the rest of tho region thoy wore much the 
same as on the previous day. The line of lowest prossuro indicated by 
tho vertices of the V-shaped isobars was however shifted a good deal 
to the south, and now extended from tho vicinity of Sirsa through 
Alwar to Sutna. Over the Gangetic plain, tho winds wore light and 
irregular, but, west and south of tho J umna, thoy blow steadily in tho 
directions indicated by tho distribution of pressure. Both the storm 
tracks shown lay well to tho north of the lino of lowest pressure, and, 
as on the 30th April, the storms progressed in opposition to the baric 
gradient. 

On the 2nd May, there were still steep gradients over the Eastern 
Punjab and adjacent hills, but over Rajpjutana, the N.-W. Provinces, Oudh, 
and Behar the pressuro was nearly uniform, and tho two isobars shown 
on these regions of the chart took peculiar and unusual courses. The 
anticyclone over North Behar and Nepal had disappeared, and the castor- 
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ly winds over the submontane belt were dying out. Next morning, as 
above stated, westerly winds reasserted themselves right up to the 
mountains of Nepal. 

It is clear from the study of these four charts that there was no- 
thing in the general distribution of pressure at sea-level, even just 
before or during the progress of the tornadoes, to account for their 
formation. The general features of this distribution on the first three 
charts are identical, yet violent storms occurred in several places on 
the 30th April and 1st May, whilst there was nothing of the kind on 
the 29th April, if we except a small hailstorm which came on late in the 
evening over the Siwalik hills and Roorkee. 

In his Tornado Studies for 1884 ( Professional Tapers of the Signal 
Service No. XVI), Finlay has found that tornado tracks in the United 
Statos lie almost invariably to the S. E. of a region of low pressure, that 
is to say, they lie on the side of the depression covered by warm moist 
winds from the Gulf of Mexico. The analogous position for the upper 
Gangetic plain would bo tho N. E. sido of the depression over which 
moist winds from the Bay of Bengal blow, and this is where the storms 
under discussion actually occurred But while the American tornadoes 
in all cases travel almost parrallel to the isobars and in very nearly the 
same direction as tho S. W. winds proper to tho octant in which they 
are found, four at least of the five storms here described, and very 
probably the ‘fifth also, travelled against the baric gradient and against 
the wind previously existing at the level of tho plain. It is extremely 
likely therefore that the conditions of pressure which produced theso 
tornadoes were not those existing at sea-level (for these, in a region 
including high mountains, aro to a great extent hypothetical merely), 
but rather those obtaining at some definite higher plane in the atmo- 
sphere, probably, as pointed out by Mr. Archibald in a review of a 
Fronch work on the experimental production of such disturbances on a 
small scalo ( Nature , Vol. XXXVIII, p. 101), at the place where cloud for- 
mation begins. If once a tornado is commenced at this level, it may bo 
maintained for an indefinite time by the energy converted from the poten- 
tial to the kinetic form in the condensation of vapour ; and the movoment 
may bo rapidly propagated downwards by means of the viscosity of the 
air, and by indraught from below towards tho partial vacuum in the 
vortex. 

Now, though tho situation of tho Rohilkhand plain and Upper Doab 
at tho foot of the Himalayas does, not favour a proper understanding of 
the distribution of pressuro at sea-level, it has he advantage of enabling 
us, by observations made at adjacent plain and hill stations, to got a 
very fair idea of the vertical distribution of temperature up to a height 
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of 7,000 or 8,000 feet ; and, knowing the vertical distribution of tempera- 
ture, we can compute approximately the pressure at any given height. 
The three stations of Roorkee, Dehra, and Mussooree lie within a hori- 
zontal distance of little more than 20 miles, but their elevations above 
sea-level are respectively 887, 2,233 and 6,881 feet. From observations 
made at these places we may therefore determino the distribution of 
temperature almost exactly up to about 7,000 feet, and with some ap- 
proach to accuracy for ono or two thousand feet further. The computed 
temperatures up to 10,000 feet for 10 a.m., and 4 p.m. each day, derived 
from the observations of these three stations, are the following : — 


Height. 

29th April. 

30th April. 

1st May. 

2nd May. 

10 a. m. 

4 P. M. 

10 a. m. 

4 P. M. 

10 a. m. 

4 P. M. 

10 a. m. 

4 P. M. 

Soa-level 

100-2° 

100 0° 

94 4 C 

94-9° 

72 3° 

82-9° 

90-5° 
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94*2 

98- 1. 

89-0 

927 

70 0 

823 

86'5 

91*4 

2,000 „ 

88 8 

915 

842 

898 

67'3 

80-5 

82'5 

87 3 

3,000 „ 

84-0 

85*4 

80'0 

86-2 

64-2 

77*5 

78'5 

830 

4,000 „ 

79-8 

801 

70’ i 

81-9 

60-6 

73 3 

74'5 

78'3 

5,000 „ 

70-2 

75-4 

734 

70'8 

66-7 

679 

70-5 

73'4 

0,000 

732 

71-5 

71'0 

710 

523 

61-3 

GO-5 

68' 1 

7,000 „ 

70-8 

683 

6 9-2 

6V4 

475 

53*5 

62-5 

62 5 

8,000 „ 

600 

05-8 

680 

57' 1 

42 3 

41*5 

585 

56-6 

0,000 „ 

67-8 

64' 1 

67 ‘4 

491 

36(5 

34-3 

64-5 

60-3 

10,000 „ 

G72 

63 0 

674 

40'3 

30‘G 

229 

50-5 

438 


Tho temperatures given in the last three lines are of course subject 
to doubt, but up to 7,000 feet they may be accepted as correct. They 
have been computed by the formula t — t 0 *+• ah bh 2 f the throe constants 
being determined by tho observations of Roorkee, Dehra, and Mus- 
sooreo. 

On tho 29th April, both at 10 a. m. and 4 p. M., tho vertical distri- 
bution of temperature was similar to the normal distribution in May, 
given on page 152, that is to say, the decrease on ascending was at first 
very rapid, but became less and less rapid as tho height increased. 
When tho decrease is more rapid than 1° in. 183 feet, or 5‘46° in 1,000 
feet, the equilibrium of tho atmosphere is unstable and convective 
movements aro almost certain to occur. Under ordinary circumstances, 
as on the 29th April, these disturbances comrnoncc at the level of tho 
plain and probably bring about an interchange between the lowest layers 
of the atmosphere and others at a considerable height,* such move- 

# To this interchange tho hot west winds aro probably duo, tho feoblo and 
irregular currents of tho lower atmosphere being replaced during tho hottest hours 
cf the day by stoady west winds descending from an upper layer. 

21 
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monts being often accompanied by whirlwinds of any size from the 
little dancing “ devil ” or bhut to a big dust-storm. As long, however, 
as they do not extend up to the cloud layer, they produce no precipita- 
tion, draw upon no important source of energy, and give rise to no 
violent tornadoes. 

At 10 A. m. on the 30th, the conditions were similar to those just 
described, though tho temperature over the plain was considerably lower 
than on the previous day ; but by 4 p. m. a rapid decrease of tempera- 
ture at high levels had commenced, and above 5,000 feet the conditions 
were such as to produce convection currents extending upwards to an 
unknown height. During the night the greater nocturnal fall from 
the mean temperature at the lower stations restored the conditions of 
stable equilibrium, but by 10 A. m. on tho 1st May unstable conditions 
again appeared at heights of 7,500 feet and upwards, and by 4 p. m. these 
conditions extended down to below 5,000 feet. On the 2nd May, tho 
temperature at 10 a. m. decreased uniformly upwards at the rate of 
4*0° for 1,000 feet — a rate consistent with stable equilibrium ; but in 
the afternoon conditions likely to produce convective disturbances reap- 
peared at heights above 6,000 feet. On the 3rd, the normal conditions 
were completely rc-cstablislied. 

It would therefore seem that the occurrence of the tornadoes of 
the 30th April and 1st May was intimately connected with a sudden fall 
in tho temporature of the air from 5,000 or 6,000 feet upwards — a fall so 
rapid that powerful vertical convection currents were certain to super- 
vene. What the causo of this fall of temperature may havo been is not 
known, but presumably it was connected with tho influx of easterly 
or south-easterly winds of a moderate temperature, at a time when tho 
temperature at the level of the plains was excessively high. On tho 
30th, tho disturbances, which were probably due to this relatively low 
temperature at high levels, commenced rather late in the afternoon — 
after 4 r. m. ; but on the 1st May, when unstable conditions appeared as 
early as 10 a. m., the tornadoes took place at an earlier hour, probably 
commencing about 2 p. m. 

When no source of energy is drawn upon in an atmospheric distur- 
bance, oxccpt the sensible heat of the air and its actual energy of 
motion, the disturbance is not likely to bo very violent or of long dura- 
tion ; but when tho indefinitely large supply of energy which is stored 
in the form of the latent heat of vapour begins to be converted into 
the kinetic form, the disturbance may be greatly intensified and pro- 
longed to an indefinite extent. Hence the dust-storms of the hot 
weather never acquire any great violence, unless they extend upwards to 
such a height that condensation of vapour occurs, and in very dry 
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weather this does not take place until a height but seldom attained is 
reached. In the cases now under discussion it is probable that, owing 
to the moist air brought in by easterly winds and the upward diffusion 
of the vapour during the three or four very hot days preceding the 30th 
April, the plane at which condensation commenced when the rapid fall 
of temperature set in that afternoon was unusually low for the time of 
year. If we adopt Hann’s formula for the vertical distribution of 
aqueous vapcyir, and compute its constants from tlio observations of 
Bareilly, Roorkee, Delira, Mussooree, Chal^rata, Ranikhct, and Fithorn- 
garh (a large number of observations of this somewhat erratic element 
being desirable), we get the following results for 4 P. m. each day : — 

29th April, log /= 9 7352 — ‘0316 h. 

30th „ log f = 97412 - ‘0275 h. 

1st May, log f = 9*7630 - • 0370 h. 

In these formulas / is supposed to be expressed in decimals of an 
inch of mercury and h in thousands of feet. In Ilann’s general formula 
for all seasons and places the coefficient of h is ’0462. On tlio 3<)Lh 
of April therefore the rate of# diminution of vapour pressure with 
increase of height was only J-J-jj- or } of the average rate, whilst the 
decrease of temperature from 5,000 feet upwards was very rapid. On 
the 1st May, the vapour diminished rather more quickly, but the decrease 
of temperature was so rapid as to overtake it and cause condensation at 

the same or a lower level. If we compare the pressure of saturated va- 

pour at the temperature of the air with the actual vapour tension given by 
the above formula?, we find that, on the 29th, the relative humidity was 
below 50 per cent., even at 10,000 feet, whilst on the 30tli condensation 
commenced at about 9,300 feet and on the 1st May at 8,000 feet : — 


Tension of vapour at 4 P. M. 




29tli April. 

30th April, 

1st May. 

Height. 









Saturated. 

Actual. 

Saturated. 

Actual. 

Saturated. 

Actual. 


Sea level 

1.000 feet 

2.000 „ 

3.000 „ 

4.000 „ 

6.000 „ 

6,000 „ 

7,000 „ 

8,000 „ 

9,000 „ 

10,000 „ 

2*307" 

1*809 

1-481 

1*221 

1*029 

•881 

•773 

*693 

*636 

•600 

•577 

•514" 

*502 

*463 

*428 

•395 

•365 

•337 

•311 

•287 

*265 

•245 

1*645" 
1*537 
1-401 
1*253 
1-091 
•923 
. *760 

•606 
•468 
•350 
•251 

•551" 

•518 

•488 

•459 

•432 

•406 

•382 

•360 

•338 

•318 

(•300) 

1*127" 

1-105 

1043 

•945 

*821 

•684 

*544 

•411 

*295 

199 

1 122 

•585" 

•538 

•494 

•453 

•416 

•382 

*351 

322 

(296) 

(*272) 

(•250) 
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The figures in brackets are computed by the above logarithmic for- 
mula) for the actual distribution of vapour up to the highest observing sta- 
tions, but as they exceed the pressures of saturation at the probable tem- 
peratures of the air they do not represent actual facts. The differences 
between them and corresponding pressures of saturated vapour re- 
present in fact the vapour which must have been condensed. It thus 
appears that on the afternoon of the 30th April, and probably throughout 
the greater part of the following day, the distribution qf temperature 
•was such as to cause vertical movements of the atmosphere above the 
level of 5,000 or G,000 feet, and that the cloud levol, even supposing no 
such movements to be in progress,* was probably at the comparatively 
low elevation of 8,000 or 10,000 feet. The conditions were therefore 
favourable for the development and intensification of any disturbances 
casually occurring in the currents set up. It now remains to inquire 
whether any relation can bo traced between the places of occurrence 
and ti’acks followed by the tornadoes and the distributions of pressure 
at or near the cloud levol where they in all probability commenced. 

For this purpose, the 4 p. m. observations of pressure on each of 
tlio two days of the storms have been reduced to a level of 9,000 feet 
above the sea, and the resulting values are laid down on the last two 
charts. These high-level pressures have been computed on the as- 
sumption that the temperature decreased each day on ascending accord- 
ing to the scalo above shown — an assumption which is probably not far 
wrong as regards the Himalaya stations, and the line of nearest stations 
on the plains, viz,, Ludhiana, Roorkeo, Barielly, and Gorakhpur, but 
perhaps rather wide of the truth as regards moro distant placos. If the 
decrease of temperaturo above the more distant stations was less rapid, 
as is probable, the effect of the assumption made must be to diminish 
41ie pressures towards the south of tho area covered by charts, making 
tho gradients for westerly winds less steep, though in other respects 
producing little change. Thus the pressures as computed for Bareilly 
and Agra are almost identical on the 30th April, and diffor by only 
0217" on the 1st May ; whilst, if wc assume for Agra the rate of decrease 
of temperature found by Glaislier in his balloon ascents in clear 
weather, the excess of Agra over Bareilly at the 9,000 feet level is 
0’247 /; on the 30th and 0333" on the 1st. Tho computed pressures at 
9,000 feet are given in the following table and have been laid down on 
charts V and VI : — 

# In an ascending current, since there is no diminution of the quantity of vapour 
until condensation commences, cloud will be found wherever the expansion due to 
upward motion luis reduced the temperature to the dew point. 
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Station. 

30th April. 

1st May, 

Station. 

30tli April. 

1st May. 

Simla 

21-494" 

21-505" 

Joyporo 


21-613" 

21*602" 

Chakrata 

21*492 

21*499 

Meerut 


21-473 

21-346 

Mnssooree • ... 

21-516 

21*541 

Delhi 


21-524 

21-378 

Banikhot 

21-605 

21*542 

Agra 


21-540 

31*614 

Pithoragarh 

21-550 

21*551 

Lucknow 


21-601 

21*614 

Katmandu 

21-679 

21-643 

Allahabad 


21-610 

21*662 

Ludhiana 

21-425 

21-362 

Benares 


21-585 

21*641 

Dehra 

21-609 

21*523 

Gha/.ipur 


21-536 

21-684 

Roorkee 

21-403 

21*411 

Patna 


21-415 

21-663 

Bareilly 

21-511 

21-397 

Gya 


21-521 

21*614 

Gorakhpur 

21-425 

21*491 

Sutna * 


21-625 

21-655 

Durbhanga 

21-317 

21*467 

Nowgong 


21-649 

21*664 

Lahore 

21-287 

21*288 

Jhansi 


21-633 

21-640 

Sirsa 

21-5(3 

21*491 

Noemuch 


21-654 

21-651 

Sambhar 

21-570* 

21-560 

Ajmero 


21-690 

21-687 


The charts indicate very clearly that on both afternoons there was at 
the cloud-level a low pressure region overlying the Punjab and another 
over Belmr, and that these two regions wore connected by a long narrow 
trough of low pressure oxtending over Bohilkhand and the north of 
Oudli. The conditions were therefore both days such as were likely 
to generato eddies by the interference of the easterly and westerly 
currents along the low-pressuro axis ; but at 4 p. m. the isobars were 
more regular and the conditions likely to generato tornadoes bettor 
marked on the 1st May than on the 30th, April. On the 30th, at this 
hour in the afternoon, the low-pressure trough over Bohilkhand was 
almost completely blocked by a region of relatively high pressure near 
Bareilly, caused apparently by the upheaval of the pressure planes 
there, on account of the local high temperature (99*8°). Towards sun- 
set this obstruction doubtless disappeared with tho fall of temperature 
below, and then the distribution of pressure became similar to that 
of the 1st May. At any rate, whatever may liavo been tho reason, the 
tornadoes of the 30th did not commence until near sunset, whilst on 
the following day they began in tho middle of tho afternoon. 

The tornado tracks shown on the two high-level charts have a very 
definite relation to the isobars. They commenced a little to the south of 
the low pressure axis , and approached slightly or ran 2mrallel to it for 
a certain distance , but in no case succeeded in crossing it. These storms, 
as regards the horizontal components of their motions, appear therefore 
to have been eddies formed in the strong westerly currents of the lowest 
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cloud layer where these began to be retarded on approaching the low- 
pressure axis, and they wore carried forward with the current in which 
they originated. Regarding the vertical movements and the produc- 
tion of hail, of the origin of which Ferrel’s theory appears to me to 
be the true one, it is impossible for want of information to enter into 
any detail. The form of the storm-cloud, so indicative of vertical suc- 
tion as well as of horizontal whirling movements, and to which so much 
attention has been paid in America, is not even mentioned in any of the 
local roports. 


APPENDIX I. 

• 

Circular Letter of Inquiry and Replies from District Officers. 

Circular . 

Having been charged by the Meteorological Reportor to the Govern- 
ment of India with the preparation of an account of the origin and history 
of the destructive storm which recently visited Moradabad, I have the 
honour to request the favour of your assistance in furnishing materials 
for discussion regarding the storm in so far as it affected your district. 

From the reports received from your tahsils and thunas I have to re- 
quest in particular that you will bo good enough to furnish me with an 
abstract of the information on the following points : — 

1. The date and hour at which the storm commenced in those 
places where it was felt, and its duration at each place 

2. The direction of the wind at each place at the beginning, 
middle and end of the storm. 

3. An estimate of the force of the wind from observation of the 
damage done by uprooting trees, unroofing houses, &c. 

4. Whether the storm was accompanied by hail or not, and if 
hail was observed, what was the average size of the hailstones ? 

5. How many people wero killed, if any, and how they were killed, 
whether by lightning, falling in of houses, or from what cause ? 

6. What was the estimated value of the total damage done by 
the storm ? 

As the path of the storm seems to have avoided the regular 
meteorological observations, I shall be glad if you happen to be able to 
furnish any barometric or thermometric observations made during its 
passage. 
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and May 1888 in the Doab and Rohilkhand. 

Replies. 

1272 

(1 ) Letter No. -jqj ggg dated 30 th May, 1888, from the Collector of 

Moradabad to the Meteorological Reporter to Oovt. N.-W. P. and Oudh. 

With reference to your 417 dated 16th May, 1888, 1 have tho honour 

to enclose a copy of my report dated 7th May, 1888, which gives 

nearly all the idformation which I have been able to collect regarding 
the late storm. • 

2. Although, as I shall mention hereafter, there wore slight storms 
at other placos, the really severe storm was confinod to Moradabad and 
a small area round it. It took place on 30th April. The dust-storm 
began about 6 p. m., the hurricane and hail about a quarter past 6. 
The hurricane and hail lasted between a quarter of an hour ahd twenty 
minutes. It is of course not easy to determine tho exact point of time 
whon tho storm stopped. There was a good deal of wind, and very 
strong wind for some time afterwards. 

3. As far as I myself noticed the wind was north-west throughout. 
Some of the tahsildars say that tho wind was iirst west and then 
changed to north. One tahsildar says that the wind was east, but I 
have no doubt that this is a mistake. 

4. The wind was certainly travelling at about 60 miles an hour, 
at least so I am informed by people who know more of such things than 
1 do. 

5. There was a terrific hailstorm ; tho bigger hailstones were of the 
size of small pigeon’s eggs. 

6. For an answer to your question 5, see pai’a. 5 of my report. 

7. It is very difficult to cstimato the amount of tho damage done. 
Fortunately there was little damage done to crops, but there was a great 
deal of damage to houses. Tho total damago done cannot have exceed- 
ed, in my opinion, a lakh of rupees. It was the loss of life which made 
the storm so noteworthy. 

8. Regarding the tahsils, thero was no storm of any kind at 
Bilari. There were slight storms with a little hail and rain at Thakur- 
dwara and Amro ha on the evening of the 30 th and slight storms at Sam- 
bhal and Hasanpur on tho 1st of May. But all these storms were so 
slight that they probably would not have been noticed had it not been 
for their connection with the great storm at Moradabad. 

Moradabad does not boast a barometer, and thermometric observa- 
tions do not appear to have been taken by any one during the storm. 
Must people’s roofs were either blown off or tumbled in, a state of things 
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which I am sure you will understand does not conduce to the taking of 
correct meteorological observations. It was bitterly cold during the 
storm and for a considerable time after it. 

ii 47 

(1 a.) Letter No. ^^"353 May , 1888, from the Collector 

of Moradabad to the Commissioner , Bohilkhand Division , Barielly . 

r 

235 

In accordance with the instructions contained in your dated- 

5th May, 1888, 1 have tho honour to submit a brief report regarding tho 
storm which occurred on the 30th April 1888, of the main features of 
which His Honor the Lieutenant-Governor and yourself have been 
already apprised. 

2 . T myself only arrived in Moradabad on the 30th, so that at the 
time of the calamity I was under tho disadvantags of having no local 
knowledge of the place. I took charge ifi the afternoon and about 6 
in tho evening I drove to the house usually occupiod by the Collector, 
standing on the rising ground on the further side of tho race course. 
I briefly mention what happened to myself because the house where 
I chanced to be and the adjoining one, standing as thoy do on the ridge 
of tho rising ground on which the station of Moradabad is situated, 
were tho houses on which the fury of the storm first fell and which 
seem to have suffered more than any others. Soon after I entered the 
storm commenced. It became quite dark and the house was filled with 
dust. The doors were burst open by the wind. A terrific storm of hail 
followed breaking all tho windows and glass doors. Tho verandahs were 
shorn away by the wind. A great part of the roof fell in and tho 
massive pucca portico was blown down. The walls Bliook. It was 
nearly dark outside and hailstones of an enormous size were dashed 
down with a force which I have never soen anything to equal. 

3. As soon as the storm abated I went out. The race course 
was mostly covered with water. There were also long ridgestfof hail 
on the higher ground one or two feet or more in depth. Tho roads were 
strewn with trees ; thero were very few to be seen standing ; many of 
tho largest ones had beon torn up by the roots Tho roof of the first 
house I saw had been blown altogether away, leaving only the broken 
walls standing. The double-storoyed barracks had stood though serious- 
ly injured, but one of the single- storeyed ones had collapsed. There 
is not a single house in the civil station which did not sustain the most 
serious injury. Had the hurricane lasted a few minutes longer scarcely 
a house could have been left standing. But little harm comparatively 
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was done in t h£ city. It stands lower than the civil station, and the 
streets being narrow and the houses closely packed together the wind 
had less power, and there was more protection from, tlie hail. Damage 
of course there was. Tiles were blown off, windows broken and bal- 
conies and badly built Tcutcha walls shaken or sometimes blown down, 
but there was nothing like the damage which there was in the civil * 
Station. 

4. The really destructive hail seems to have been confined to a 
very small area, about six or seven miles round Moradabad. There 
were slight storms at Thakurdwara, Bilari, and Sambhar, but nothing 
of any consequence. The rest of the district appears to have escaped 
altogether. 

5. There have been up to date 222 inquests on bodies of persons 
killed in the storm. There are a few more reports in cases in which it 
was not possible to hold inquests. 230 deaths in all have beefi reported 
up to the present time. ’ Ther are no doubt some deaths which have 
not been reported, but not fciany. The total mortality may safely be 
put as under 250. The vast majority of the deaths were caused by 
the hail. Some were caused by the falling of trees or walls, but these 
were comparatively few. Men caught in the open and without shelter 
were simply pounded to death by the hail, 14 bodies were found on the 
race course, 4 almost immediately in front of the houfee known as the 
Collector’s. There were no deaths from hail in the city itself and 
not many in the environments. Most of the deaths were in the bare 
and level plains round the station where people were caught unawares. 
More than one marriage party was caught by the storm near the banks 
of the river and was annihilated. No Europeans were killed. 

6. The police report that 1 ,600 head of cattle, sheep, and goats 
were killed, but probably a good many strays were, as was very natural, 
put down at first as killed. Beyond the cattle and the damage done to 
houses, there was not much loss. There were fortunately no crops on 
the ground to be destroyed. Most of the grain had been threshed and . 
stored#* The grain was blown away from some threshing-floors, but the 
loss in this way was not considerable. I should not omit to mention 
that many valuable groves and mango trees have been desjf&yed. 

7. The most serious damage was done in tho Cantonment. I at 
once offered the officer commanding all tho assistance in my power. 
The Municipal staff which could be spared was deputed to assist in 
clearing the roads &c., and I procured as many workmen as possible. 
Owing mainly to Captain Mackenzie’s Energy all that was possible has 
been done to remove tho signs of the disaster, but it will I fear be 
many years before Moradabad is itself again. 

22 
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8. To sum up so far as the people are concerned, the loss of pro- 
perty was comparatively small owing to the fortunate circumstance of 
there being no crops on the ground. Had there been such, they must 
have been utterly destroyed. The damage to the houses will of course 
be repaired by the people themselves. The loss in grain from the 
threshing-floors was trifling. It may be necessary to ask for an in- 
creased taJcavi grant for the purchase of cattle ; but the people of this 
district arc averse to taking these advances, and I cannot say at present 
whether any increase of budget provision will be requisite. Almost all 
the public buildings require special repairs, most of which have been 
already taken in hand. — Should any special assistance be required from 
Government it will bo applied for hereafter. 

(2.) Beporb on the occurrence of a violent storm accompanied by hail 
on the \st May> JL888, at Shahjahanpur. 

The storm occurred with violence only in two tahsils, Tilhar and 
Shahjahanpur. 

(a.) In the west of the Tilhar tahsil (Jaintipur) the storm beg^n 
at 2 on 1st May 1888 and lasted (along with the hailstorm) till 8-30 
or so. 

In Tilhar itself it began at 3 p. m. and lasted till 4 p. m. 

( b .) In Shahjehanpur tho storm began at 4 p. m. and lasted till about 
5 P. M. 

2. (a ) In the west of Tilhar tahsil the wind first came from tho 
west, then it stopped for about 5 minutes and a north wind accompanied 
by hail set in. 

(5). In Tilhar itself the wind blew from the west, then it turned 
to the north with hailstones. 

(c.) In Shahjehanpur the wind began from the west, then it 
turned round quite suddenly without warning to the north and hail 
fell. 

3. Trees were blown in several cases 10 to 15 yards. Thatched 
roofs were blown 25 or 30 yards where the wind got a proper hold of 
them. 

4. The storm began with a west wind which was very violent. 
The north wind brought hail and was not so violent by any means. 

(a.) I have asked a groat many inhabitants of the west of Tilhar 
tahsil about the size of the hailstones. They all agree that the stones 
average nearly 3 inches in diameter and that many were longer. 

( b .) In Tilhar the stones are estimated as bigger than goose 

©ggs* 

(c.) In Shahjehanpur the stones were longer, but nothing so very 
extraordinary. 
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5, I cannot tell how many exactly were killed, bat not more than 
10 or 12. Every one bad bad fall warning before, as a heavy dust- 
storm bad been going on nearly an hoar before the harrioane commenc- 
ed, At least 2 men were killed by hail, 2 by the falling of a house, 1 
by the falling of a cart loaded with Mm, and the rest by trees, The 
hail wounded a very large number, 

8, It is impossible to estimate the total damage done in the district 
by the storm, 

Quite 2,000 trees must have been uprooted and very many others 
sadly knocked about, The melon crops' were injured, The damage 
done to Government buildings in the two tahsils roughly estimated at 
Bs. 360. 

Unfortunately I have not been able to hear of any baormetric Ac, 
observations made during the storm, 

When the north wind began to blow there was a considerable fall 
of temperature, 



(3.) Abstract. of Tahsildars’ reports, and replies to the questions set ly the Meteorological Reporter to Government. 
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(1.) letter No, dated Nth Jrn, 1888, fm the Collector of 

Bareilly to the Meteorological Reporter to Coot, N,*W, P. and 
Oudh, 

I have the honour to reply as to- 

Point I. it (a) Behari, commenced 6 p. m,, continued to 8 p, u, 

(&) Nawabganj, commenced 7 p, m,, continued to 9 p, u. 
Point II. (a) at commencement N.-W. then W, finally E, 

(5) at commencement W, then cyclonic, finally W, 
Point III. Force about 281bs. to square foot. 

Point IV. Hailstones averaging about } chattack, 

Point V. (a) 16 men by hail, 1 by lightning and 7 by falling 
boughs and other causes. 

Point VI. About 4,000 to 5,000. 

Baheri is the purgannah stretching right across the north of the 
District of Bareilly. Nawabganj lies to the south-east of it. 



PlLIBHIT 

.... .... .! 

District. | 

Pilibhit... 

Bisalpur 

Puranpnr 

Tahsil. 

30th April, 1888, 
from 10 v. m. 
to 12 P. M. 

30th April, 1888, 
from 7 p. m. to 
10 P. M. 

The date and hour at 
which the storm com- 
menced in those places 
where it was felt and 
its duration at each 
place. 

^ Northerly 
> wind. 

y Westerly 
? wind. 

The duration of the 
wind at each place at 
the beginning, middle 
and end of the storm. 

1 



Veiy great. 

Rather great. 

An estimate of the 
force of wind from 
observation of the 
damage done by up- 
rooting trees, unroof- 
ing housos, &c. 

Storm was ac- 
companied by 
hail, some were 
three quarters 
of a seer in 
weight. 

Storm was ac- 
companied by 
hail, the size of 
hailstones was 
eqnal to a plum 
of ordinary 

size. 

Whether the storm was 
accompanied by hail 
or not, and if hail was 
observed, what was 
the average size of 
the hailstones. 

Four men were } 
killed by fal- [ 
ling trees. ) 

One man was } 
killed by a > 
falling tree. ) 

How many people were 
killed, if any, and how 
they were killed — 

I whether by lightning, 
falling in of houses or 
from what cause P 

Rs. 8,000 
of trees 
only. 

Rs. 2,000 
of houses 
and trees 
both. 

What was the estimat- 
ed value of the total 
damage done by the 
storm P 

The storm of 30th 
April was not suf- 
ficiently severe to 
cause any appre- 
ciable damage. 

g 

g 

5 

GO 
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(5.) Statement showing particulars of the Storm of 30 th April , 1888. 
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(6.) Letter No. ^ dated 22nd May, 1888, from the Collector of 

Bijnor to the Meteorological Reporter to Govt. N.-W. P. and Oudh. 

• 

In reply to your letter No, 425 dated the 17th instant, I have the 
honour to state that the storm of 30th April was very slightly felt in 
this district, and was not accompanied by much wind. In a few places 
small hailstones fell, but no damage was caused. No persons were killed 
so far as I have* been able to discover. If necessary I Bhall submit a 
further report, but as the storm was so slight, I do not think I shall be 
able to furnish the information required. 

860 

(7.) Letter No. dated 21 st May , 1888, from the Superintendent , 

Tarai District , to the Meteorobgical Reporter to Govt. N.-W. P. and 
Oudh . 

In reply to your No. 429 dated the 17th instant, I have the honour 
to furnish information on the points noted, with reference to the de- 
structive storm which recently visited Moradabad. 

1. A slight storm but nothing of any moment passed over the 
Tarai on the 30th April, and lasted from about 530 to 6 p. m. 

2. The wind was from the west. 

3. No estimate was made of the force of the wind, and no parti- 
cular damage was done by it. 

4. The storm was not accompanied by hail. 

5. No people were killed either by lightning, falling of houses, 
or any other cause. 

6. No damage was done by this storm. 

7. No barometric or thermometric observations were available. 
The Tarai was not in the line of the storm. 

(8.) Letter No. xjj—ypj dated 23 rd June , 1888, from the Collector of 
Meerut to the Meteorobgical Reporter to Govt . N.-TF. P. and Oudh . 

In reply to your No. 418 of the 16th May, 1888, I have the honour 
to say that I have caused enquiries to be made in the different tahsils 
of the district. This enquiry was undertaken as there had been no 
definite report of any severe damage caused by a dust-storm and the 
making of it has caused the delay in replying. 

2. The Moradabad storm occurred, I think, on April 30th last. 
On the eve uing of that day in Meerut itself there was a slight dust* 
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storm from the north-west which "did no damage at all; it came on 
about 6 p. m, 

3. In Hapur between 4 and 5 p. M.^there was a duat-Storm which 
lasted about ten minutes accompanied by same rain and a little hail of 
small size. There was no damage done. The wind was strong at first 
and from the north, it then turned east and boxed the compass. 

4. In Mowana the storm occurred later and lasted from about 8 
to 10 p* m. The wind was strong at the beginning and at the end. 
Several trees were uprooted and same houses unroofed, but no person^ 
were killed. In the uplands hail was small, about the size of a granr 
seed, in the Ganges valley it was larger and did some damage to melons. 
In no other talisil was there any disturbance that day. 


APPENDIX II. 

t 

(1.) Extracts from the Telegraphic and Correspondence Columns 
of the Pioneer (Allahabad). 

Delhi , 1st May . 

A severe thunderstorm passed over the station Hhis afternoon. 
Two trees have been struck by lightning and there is no doubt that 
other damage has been done, as several crashes have been heard. It 
has been raining and blowing hard since 3 o’clock, and there was a 
sharp and most destructive shower of hail between 3 and 4 o’clock, 
some of the stones being of extraordinary size. I picked up one as big 
as a man’s fist which weighed two and a quarter ounces. This, I 
fancy, decides the fate of our mango crop and our fruit prospects 
generally. 

Since preparing the above for despatch I hear that a lad aged four, 
who ran out during tho hailstorm to pick up some of the stones, was 
killed on the spot. 

2nd May . 

As far as is known at prosent the hailstorm last evening would 
appear to have been local in its effect, all the damage up to the present 
being reported from the city and civil station of Delhi, and the western 
suburbs of Sabzimandi and Paharganj. The storm seems to have 
travelled in a south-easterly direction, for after passing over Delhi and 
crossing the Jumna, it went on in the direction of Meerut and Buland- 
shahr. 

Sovoral persons are reported to have been killed during the storm, 
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Vat *t fas details' need' cotifiTmatioo. 1 '•A house outside the city-WM StnMjJp' 
by lightning, but it wu9 fortunately unfcenanted at the time. The light- 
ning descended through the roof in the centre room and struck the floor ; 
it then glanced off and, darting through a side room, passed out into 
the open. 

3 rd May . 

The haiistdrm on -Tuesday afternoon was quite phenomenal 'ifa. 
•character. Letter reports show that it was a far more remarkable occur- 
rence than would appear from my telegrams. The stone picked up by 
me weighed two and a quarter chittacks, not ounces, as erroneously 
stated at first ; and, incredible as it may seem, one picked up’ in the 
hospital garden in the fort weighed one and a half pounds. More ex- 
traordinary still, another hailstone secured near the telegraph office was 
of the size of an average melon, and turned the scale at two pounds. 

These stones were weighed in the presence of reliable^ witnesses by 
two gentlemen of unquestionable veracity, and I have satisfied myself 
that there is not the least reason to doubt the authenticity 'of these 
reports. As it is possible, however, tliat many will still feel disinclined 
to credit my statement, and as the Meteorological Department will 
doubtless require full and roliable information in regard to what is here 
believed to be the most remarkable fall of hail on record, I am prepared 
to furnish any further particulars winch.* may be needed, and to give 
the names and addresses of the gentlemen who weighed the enormous 
hailstones referred to. # I am also in a position to produce any further 
evidence which may be required to substantiate my facta. 

The fall for about two minutes presented the appearance of a 
Bhower of lumps of ice, most of which smashed on coming in contact 
with the earth, only those which fell into soft earth having been secured, 
intact. The shape of the stones generally was a fiat oval, very few 
being ronnd like ordinary hail. All kinds of rumours are flying about 
in regard to persons killed and injured daring the storm, but, as several 
of these are doubtless exaggerated, if not absolutely imaginary, it 
would be unsafe to give particulars at present. It is a fact, however, 
that out of a flock of some fifty geese and ducks which were in a tank 
near the Ridge when the hail descended only nine were spared to the 
owner. It is true also that the lightning struck a thatched building 
in the same viciuity, and killed a man and woman who had taken shelter 
in it. 

5 th May . 

• Up to the present eleven persons are reported to have been killed 


23 


# References to these gentlemen have been given to me. 
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during tho storm op Tuesday last. One man literally had his ‘ head 
split open, and over 200 persons are said to have been injured more or 
less. The full extent of damage to fruit and vegetable crops has not 
yet been correctly ascertained, but it is reported to be very serious. 

7th May . 

I have little to add to the particulars already furnished by tele- 
graph in reference to tho recent hailstorm at this place except that two 
or three additional deaths have been reported, and that the damage 
to the fruit and vegetable 6rops has been quite as serious as I had 
surmised. On both banks of the Jumna for about two miles above the 
railway bridge, and for a mile bolow that point, the melons have almost 
been completely destroyed owing to the necessarily exposed situation of 
the fields ; and in the city and surrounding gardens very few mangoes 
are now to be seen. It is very fortunate, indeed, that the hailstorm 
was confined to so limited an area, or the damage would almost have 
amounted to a district calamity. Tho countiy to the north and south 
of Delhi, within a couple of miles of the city on either side, does not 
appear to have felt the effects of the storm in the least, and as the dis- 
tance from the Jumna Bridge to tho bordors of the Rohtafc district is 
only about 25 miles, the actual area effected in this district could 
scarcely exceed some 50 square miles. 

Moradabad , 2nd May. 

A terrific storm of bail and wind occurred here on the evening of 
the 30th ultimo. Most of the houses in tho civil station havo been 'un- 
roofed, but little damage comparatively speaking has been caused in the 
city. Above 150 deaths are reported up to date, mostly from hail. 
Some dotails have reached us of the terrific storm referred to in our 
telegram from Moradabad. The storm began on the evening of April 
30th. The wind blew with tornado-like strength, rain fell in torrents, 
and at intervals there were heavy showers of hail. Nearly every tree 
in the station was uprooted and tho roads were blocked for miles by the 
fallen timber. Large numbers of mud huts wore beaten down, while in 
the cantonment much damage was also done. The majority of the 
houses were unroofed, the north-west wall of the racquet-court was 
blown bodily down, and the house of the Judge adjoining was also dam- 
aged. The portico of Mr. Fisher’s house fell, smashing up the Collec- 
tor’s horse and trap which were standing beneath it. But the most 
serious consequences resulted from tho showers of hail, the stones being 
of phenomenal size. Natives who were exposed in the open were, to 
quote a correspondent, “ half-frozen by the cold wind and then killed 
outright by the hailstones.” Others were struck by falling trees or 
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injured by the Collapse of their > huts* One hundred and fifty deaths had 
been reported .up to? Tuesday evening, and the full returns had not even 
then been received. ■* There Were signs that day of a renewal of the 
storm, but the danjgfer, passed over. The temperature remained almost 
as low as in February, the change being most marked after the recent 
great heat. Masses of frozen hail were to be seen lying about the 
station long after the storm had ceased. 

Our Moratjabad correspondent writes under date 2nd May : — “ People 
here say nothing like the storm was ever k^own before. About 6 A. m. 

I was looking at the house which 1 had taken, the one usually occupied 
by the Collector here, standing on the race-course. The house suddenly 
became dark and full of dust. A terrific storm sf wind followed. Most 
of the doors were brust open and the glass broken by the hail that fol- 
lowed almost immediately. Part of tlio roof fell in. The verandas 
were blown asunder. The heavy masonry porch fell, crushing the horse 
and phaeton standing underneath. When I came out the race-course 
was covered with water. Many of the houses in the civil station had 
been completely unroofed, including one of the barracks. Most of tho , 
trees had been blown down and were strewn on the road. Not much 
damage seems to to have been done in the city. One hundred and sixty 
deaths have been reported up to the time I write, and no doubt some 
more reports will come in. Most of tho deaths were from hail, a few 
from the falling of walls and trees. The hail appears to have stopped 
within a few miles of Moradabad. Most of the district escaped com- 
pletely. One of tho two companies of the Seaforth Highlanders station- 
ed here is leaving for Bareilly in consequence of the unroofing of the 
barracks.” 

A correspondent writes from Camp Tilliar, Shalijehanpur district, 
3rd May : — “It may be interesting to trace the course of the storm of 
the 1st. This place is 12 miles west of Shahjelianpur on the O. and R. 
line. The whole of that day a strong oast wind had been blowing : 
about 3-30 p. m. a bank of dust came up from tho west and the wind 
then changed. It only appeared at first one of tho usual dust-storms, 
but after a slight fall of hail the storm became very violont, rain poured 
in streams, and hailstones fell, the size of which astonished all, and I am 
not exaggerating when I say that many were the size of a turkey's egg 4 
while the smallest wore tho size of a pigeon’s. 1 regretted afterwards I 
had not. been able to weigh some, but I would not venture out myself 
and so could hardly ask anyone else. The storm lasted until 4-30. The 
destruction to trees has of course been great, but I have only heard of 
the loss of one life. 

“ The opium cultivators who were congregated in tho groves of troos 
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escaped in a most miraculous way, for branches of trees were falling all 
•round them, but only one man was slightly injured. The shed which 
has been built for their convenience had half the roof blown down, 
while houses innumerable have been unroofed. In all the years that I 
have been in India it was the severest storm that it had ever been my 
lot to witness.* * 

A Naini Tal correspondent writes under date 2nd May : — “Another 
sharp thunderstorm, with heavy rain, broke over the station last evening 
about 6-30 p. m., and one or two minor ones occurred during the night. 
The great storm of yesterday did much damage, the roads being strewn 
with the leaves of trees, cut off by the hail, and all flowers, fruit trees, 
&c., exposed to its violence were cut to pieces. Government House 
suffered severely, and nearly two hundred panes of glass were broken 
by the hail. Clouds are still hanging about, and the distant roll of 
thunder proves that the disturbance of the elements is not yet oven 
The traditional 4 oldest inhabitant * cannot remember such severe wea- 
ther in the month of May, but it seems to be part of the same storm 
that has broken over Calcutta, Darjeeling, &c. n 

(2.) Extracts from the Civil and Military Gazette (Lahore). 

Moradabady 1$£ May . 

A perfect cyclone swept over Moradabad last evening. The wind 
was so high that it blew sixty empty goods vans from the sidings in 
which they were standing for at least two miles out of the station along 
the line in the direction of Chundousie. This was not sufficient. Dame 
Nature, not contont with a rather heavy goods train, thought she might 
as well have a mixed train, and sent after thorn thirteen empty lower 
class carriages. All these seventy-three vehicles went careering gaily 
along the line by themselves for two miles without let or hindrance, 
when the foremost of them mot with an unfortunate bullock lying across 
the line, and no cow-catcher being at hand, it was, as Stephenson 
predicted, bad for the “coo**; but it was still worse for the empty 
goods vans, for the first one, in coming in collision with the bullock 
got derailed, and all the others followed suit, tearing up the track for a 
distance of about two miles. Some of the vans were turned upside 
down, knd looked somewhat like huge tortoises on their backs. The 
train, which should have reached Bareilly at 3-14 a. m., never turned up 
at all. But the train from Allyghur, due at 10-2 p. m,, did not arrive 
till 3-14. A very large peepul tree between Chundousie and Moradabad 
had been torn up by its roots and sent right into the telegraph posts, 
which not only knocked them down, but destroyed them entirely for a 
considerable distauce on both sides. The wreck of broken and damaged 
oarriages was amazing. 
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Bareilly, 1st May , 

A violent storm ol quite a cyclonic character burst on and in the * 
vicinity of the Rohilkhand and Kumaon line last evening. At Bareil- 
ly it began to blow in violent gusts about half-past 7 and raged at 
intervals, subsequently accompanied by rain till about 12 o’clock, m 
fact, even up to 4 this morning there were heavy showers. The cor- 
rugated iron roofs of the Deonarain and Richha Road stations, re- 
spectively at 21£ and 27f miles from Bareilly, were blown off, .and the 
stations considerably wrecked by the violence of the wind. The whole 
length of line from Atmora, 16f miles from Bareilly, to Baheri, 81J 
miles, a distance j>i upwards of fifteen miles, was strewn, not only with 
branches tom off from adjacent trees, but many of the trees themselveB. 
In consequence of the line having to be cleared of these obstructions, 
the Naini Tal train, which should have arrived at Bareilly junction at 3- 
20, did not reach that station till half-past 7, being upwards of four 
hours and ten minutes late. The Moradabad train is also late ; it 
ought to have arrived here at 3-44 p m. and is not here yet 20 past 8. 

Ohaziabad , 4th May . 

The hailstones which fell here during the storm of the 1st were of 
phenomenal size. Some selected ones, to which accredited witnesses tes- 
tify, were three and four inches in diameter and weighed from four to 
eight ounces. Those of medium size were as large' as cricket balls. 
They were not quite round, but spheroidal, and the rebound of the large 
ones was not less than fifty feet. A gentleman, many years a resident 
here, had never seen anything like it. 

Shahjahanpur , 4th May . 

An exceedingly violent hurricane burst over the city and station of 
Shahjahanpur on the evening of the 1st. The wind began to rise about 
4 o’clock p. M., and blew violently from an easterly direction, when on a 
sudden it veered round to a westerly direction. The consequence of this 
sudden change in the direction of the current of air must have been a 
considerable downward pressure of the opposing currents ; and the trees, 
both through the city, the civil station, and cantonment, suffered very 
much. I arrived at the Shahjahanpur Railway station from Bareilly at 
11 p. M. There was not a single ticca gharry * in attendance, owing to 
trees and branches of trees of all sizes lying across the road from the 
, Railway station to the city and all round. In going round the city on 
the morning of the 2nd 1 found enormous trees and branches strewed 
about in all direction, and many roofs and walls crushed in by them. 


# •Thika gdn, hackney carriage. 
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The thatched roofs of the three porticoes of the Government Native 
School were blown dead off. 1 hear sever&l people in the city have been 
killed from the falling in of roofs and walls, which have been crashed 
in and knocked down by the falling branches and trees. The kntcherry* 
compound had an appearance as if the trees had been oat down for the 
purpose of forming an abattis to stand a siege. The oldest inhabitant of 
Shah jahanpur says he cannot remember ever to have experienced so severe 
a hurricane. The accounts from Moradabad (native accounts) are most 
wonderful, even in the way pf imagination. One is that that there were 
several shocks of earthquake at the time the tempest occurred in that 
station, and that here and there cracks appeared in the earth. Another, 
that a party of five hundred souls forming a wedding procession be- 
tween Moradabad and Powajan were caught in the storm, and all perish- 
ed, the bridegroom amongst them, with the exception of five men. A 
third, that many poor people who were watching their cucumber, melon, 
and water-melon beds in the vicinity of the Ramgunga River were 
overwhelmed in the dense columns of sand-dust borne along by the 
storm-wave, and being daily dug out and carried into Moradabad for 
identification. The weather to-day, tho 4th of May, is quite oool, need- 
ing no punkha even in tho middle of the day. 

* Magistrate’s Court. 
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VII . — The Geometric Interpretation of Mongers Differential Equation to oB, 
Oonios. — By Asutqsh Mukhopadhtat, M. A., F. E. A. S., F.-R. S. E. 

[Received May 22nd ; — Read June 6th, 1888.] 

Contents.* 

§ 1. Historical introduction. 

§ 2. Geometrio interpretation. 

§ Historical Introduction, 

Before proceeding to give the true geometric interpretation of 
Mongo’s differential equation to all conics, which I have recently dis- 
covered, and which it is the object of this paper to announce and establish, 
a brief survey of the past history and present position of the problem 
may not be wholly unprofitable. In the first place, then, We remark 
that the differential equation of all conics was, more than three-quarters ' 
of a century ago, first discovered by the illustrious French mathema- 
tician Gaspard Monge, and published by him in 1810.t It should be 
remembered that, in his paper, Monge does not furnish us with any clue 
to the method by which, from the integral equation of the conic, he 
derived the differential equation which now appropriately bears his 
name : neither is there any attempt at a geometric interpretation ; it 
is simply stated that the differential equation to all conics of the second 
order as obtained by the elimination of the constants from the equation 
Ay® + 2 Bxy + C#® +*2 Dy + 2E# +1 = 0 
is 

9 cpt — 45 qrs + 40r 3 = 0, 

where, as usual, 

dy d*y d£y d*y , d h y 

P ~dx’ q ~ dx»’ r ~d^' s ~dl v * ~ dtf ’• 
and this statement is followed by a verification that the differential 
equation of all circles 

(1 + p®)r = 3 p£® 

leads, on differentiation, to the differential equation of all conics. 

After Monge’ s paper, we come to the following statement made by 
the late Dr. Boole 

* For a full analysis of this paper, see the Proceedings for 1888, pp. 157-168 ; 
see also Nature , vol. xxxviii, p. 178. 

f Sur les Equations diffdrentielles des Courbes du Second Degre. (Bulletin de 
la Soo. Philom. Paris, 1810, pp. 87-88 ; Corresp. sur TE'cole Poly tech. (Haohette) 
Paris, 1809-18, t. ii, pp. 51-54). 

$ Differential Equations, Fourth Edition, pp. 19-20. 
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“ Monge has deduced (he general differential equation of lines of 
the second order, expressed by the algebraic equation 
+ bxy + ey % + ex + fy =s 1 . 

It is 


9 


(®y\ dfy 

\dxy dx* 


- 45 


<Py dV , 40 /dV\ 8 _ 
cto* cZ*c s da* \dx*J 


0 


But, here our powers of geometrical interpretation fail, and results such as 
this can scarcely be otherwise useful than as a registry of integrable forms 

The subject seems to' have attracted the notice of English mathe- 
maticians from the above statement of Boole, and, during the thirty 
years which have elapsed since these remarks were first made, there 
appear to have been two attempts to interpret geometrically Monge’s 
differential equation to all conics. The first of these propositions, by 
Lieut.-Col. Cunningham, is that the eccentricity of the osculating conic 
of a given conic is constant all round the latter.* The second proposi- 
tion, by Prof. Sylvester, is that the differential equation of a conic is 
satisfied at the sextactic points of any given curve. f I have elsewhere 
considered in detail both these propositions, and I have fully set forth 
my reasons for holding that neither of them is the true geometric inter- 
pretation of Monge’s defferential equation to all conics. J In fact, as I 
have already remarked, there are two tests which may be applied if we 
wish to examine whether a proposed interpretation of a given differ- 
ential equation is relevant or not, viz ., 

1st. The interpretation must .give a property of the curve whose 
differential equation we are interpreting ; in fact, it must give a geo- 
metrical quantity which vanishes at every point of every curve of the 
system. 

2nd. The geometrical quantity must be adequately represented by 
the differential equation to be interpreted. 

Lieut.-Col. Cunningham’s interpretation cannot be accepted as it 
satisfies neither of the tests ; it fails to give such a property of all conics 
as would lead to a geometrical quantity which vanishes at every point 
of every conic ; moreover, it is not adequately represented by the differen- 
tial equation to be interpreted, inasmuch as it is really the geometric in- 
terpretation of the differential equation 


Tp 

i-t» ~vu’ 


* Quarterly Journal of Mathematics (1877), vol. xiv, pp. 226-229. 
f American Journal of Mathematics (1886), vol. ix, pp. 18-19. 
t Journal, A. S. B. (1887), vol. lvi, part ii, pp. 134-145; P. A. S. B. (1887), 
pp. 185-186 ; P. A. 9. B. (1888), pp. 74-86. 
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where # 

To s= (1 +jp*) (3 qs -4r*)- 3 2 * (2pr - 3^) 

U = 3^-57*, 

and, by actual calculation, I have proved this differential equation to be 
one of the five independent first integrals of the Mongian equation.* 
Professor Sylvester’s interpretation is, similarly, wholly out of mark, 
as satisfying the second test but not the first, inasmuch as it gives a 
property not oH all conics but of an extraneous curve. 

So far my criticism has been purely negative, as I have confined 
myself to the statement that the true interpretation of the Mongian 
equation still remains to be found. I now proceed to give what 1 be- 
lieve to be the long sought for interpretation of the differential equation 
to all conics. 


§ 2. Geometric Interpretation. 


Consider the conic of closest contact at a given point of any curve ; 
refer the system to rectangular axes through any origin ; then, if x, y 
be the coordinates of the given point, and a, /3 those of the centre of 
aberrancy, I have already established the system of equationsf 

3 qr 

a ~ X ~3qs-Sr*' 

3g (pr-3q*) 

P~ J 3qr-br* ’ 

If now cty be the angle between two consecutive axes of aberrancy, p the 
radius of curvature, and ds the element of arc, of the “ aberrancy curve ” 
(which is the locus of the centre of aberrancy), we have 

+ cZ/3* 
ds 

p ~d +■ 


Now, from the above expressions for a, /3 we get easily 

£-«■ 


* See Nature, vol. xxxviii, pp. 318-319, where Lieut.-Col. Cunningham sub- 
stantially acknowledges the correctness of my 'criticism. 

f Sec my paper “On the Differential Equation of all Parabolas”, J. A, S. B. 
(1388), vol. Ivii, pt. ii, pp. 316—332 j cf. p. 324. 
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where 


Therefore 


and 


But 


\ ' 

~(3gw — 5r*)* 

pr - 3 g* 

M = (Zqs - 5r*)*’ 

T = 9^ — 45<jrs + 40r 8 . 


(>= * = * * = j T * 

d\ p tZ# dtp dtp 


dx dx d(o 
dtp du> dtp 9 

and, as proved in my former paper,* we have 

da) q 


and 


tty 

dio 


dx 1 

v- s 


where 


so that 


*+(£)' 

*+ 4 $y-*s- 


<i*P^( 1 +|V (3a< _ 6(J)i 


Hence, finally, 


and 


cty_ (1 4-p 9 ) (3^5 — 5r 8 ) 
dw r 2 + 0‘P — 

do? _ r s + (?t? — 3# 2 )* 
dtp ~~ gr(3gs— 5r 8 ) * 


I r*+(rj>- 3j») s } 

J — i_. T. 

2»(3gs-5r*) 8 


[No. 2, 


# J. A. S. B. (1888), vol. Ivii, pt. ii, pp. 316—332 j cf. p. 322. 
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This result may also be obtained without calculating the vain 
For, a, ft being the coordinates of the centre of aberrancy, we 1 
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Substituting, we get, as above, 

^ r 8 + (rj9— 3<7 8 ) 8 1 


P = - 


T. 


j(3gs-6»*)® 

This, therefore, is the most general expression for the radius of c 
vature of the 44 aberrancy curve ” of any given curve. Now, when 

T = 0 

we have p = 0. 

But T = 0 

is known to be the differential equation to all conics ; hence, obvious 
the geometric interpretation of Monge’s differential equation to 
conics is as follows : — 

The radius of curvature of the aberrancy curve vanishes at every po 
of every conic . 

This geometrical interpretation will be found to satisfy all the tei 
which every true geometrical interpretation ought to satisfy, and 
believe that we have at length got here the interpretation which 1 
been sought for by mathematicians during the last thirty years, e\ 
since Boole wrote his now famous lines.* 

19 th May , 1888. 

* For some remarks (which, however/ seem to me to be very weak) on fcl 
interpretation by R. B. H. (Hayward ?), see Nature , vol. xxxviii, pp. 197, 6( 
619. 
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VIII. — Description of a Stag's head allied to Cervus dybowskii Tac., pro- 
cured from the Darjeeling Bazaar.— By W. L. Sclateb, Deputy Super- 
intendent of the Indian Museum . 

[Received 27th Feb., —Read 6th March, 1889.] 

(With Plate XI.) 

Some months ago a stag's head was sent to the Museum by Mr. 
Dunne, who wished the head^ to be mounted to hang up in his hall. 

Mr. Fraser, the 2nd assistant to the Superintendent, on examining 
the head, at once saw that it was something out of the common, that it 
was the head of neither Sambur, Tibet deer, or Kashmir deer, and he 
drew my attention to the fact. 

On my writing to Mr. Dunne he most kindly consented to ex- 
change the head for one of a Sambur, and further informed me that he 
had bought the head in the bazaar at Darjeeling, but that, beyond that, 
he knew nothing about it. 

I sent the head to Simla to Mr. Hume in order that he might 
compare it with the heads in his own magnificent collection ; Mr. Hume 
wrote to me telling me that he had nothing like it in his collection, but 
drew my attention to the description of Gervus dyhowsJcii of M. Tacza- 
nowski published in the Proceedings of the Zoological Society for 1876, 
and furthor said that he thought it probable that the specimen in question 
was either identical with, or nearly allied to, that interesting species. 

I propose first of all to describe the head and afterwards to make 
some remarks on its affinities. 

The head which I exhibit this evening, and of which the accom- 
panying plate gives a good idea, is at once distinguished by the entire 
Absence of the second brow antler which is so characteristic of the 
Elaphine group of the genus Gervus . 

With regard to the skull, the most noticeable feature is the curious 
expansion of the nasal bones, which spread out over the suborbital 
vacuity, causing the vacuity to be much smaller than in either the 
Sambur or the Tibetan or Kashmir stag ; the suborbital pit too is larger 
than that of the Kashmir or Tibetan stag (Gervus cashmeerianus and 
0. aflvnis) , but is smaller than that of the Sambur (0. aristotelis ) ; the 
other noticeable points in the skull are the form of the auditory bulla 
and the molar teeth. 

The auditory bulla is distinctly Elaphine ; as in the Tibetan and 
Cashmir stags, it is small, compressed, and rugged, and not swollen, while 
the bulla of the Rusine stags is much swollen and quite smooth. 

The molar teeth have three well marked columns on the external sur- 
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face of each tooth ; the intermediate ones, however, are not 00 well 
marked ; this also shows an Elaphine rather than a Rusine affinity. 

The antlers are placed on moderate pedestals, the brow antler springs 
at almost a right angle to the beam, and subsequently is slightly turned 
up at the point; half way up the beam there is another anteriorly 
directed tine, that on the right antler being considerably shorter than 
on the left ; above this, the median tine, there are two more anteriorly 
directed tines, the lower one of considerable length, the upper one short, 
but surpassing the distal unbranched end of the beam in length. 

The horns are thin and slender, marked with longitudinal ridges, 
and rather worn, so that they were probably soon about to be shed ; the 
animal was therefore probably killed in early spring or late winter, if 
there is any analogy to be drawn from the time of horn-shedding of the 
Kashmir stag. 

The head when it arrived had been preserved with the skin on ; this 
was carefully removed and cured. 

The rhinarium agrees with that of the Rusine rather than with that 
of the Elaphine group ; it is fairly extensive, but does not quite sur- 
round the nostrils ; the prenarial portion, forming the isthmus between 
the narial and labial portion, is rather narrow; but the infra-narial 
portion, the absence of which is so marked in the Elaphine group, is 
here well developed. 

The hair on the head is rather coarse, it is dark brown in colour, 
each hair being provided with a subterminal band of yellow, so that the 
general appearance of the fur is of a speckly yellow ; the hair round the 
rhinarium and upper lip is white, 

. The above description leaves little or no doubt that the animal 
belongs to the group Pseudaxis as defined by Sir V. Brooke in his woll- 
known paper on the Cervidee (P. Z. S. 1878, p. 907). 

There are only two species of the group Pseudaxis which approach 
our specimen in size ; these are 0. mantcliuricus and 0 . dybowskii ; of 
these CL mantcliuricus , though figured, is nowhere very fully described. 
Cervus dybowskii is well described by Taczanowski (P. Z. S. 1876, 
p. 25), and seems to agree with our specimen in nearly all respects ; 
there are, however, only 8 points to the antlers described by Taczanowski, 
while our specimen possesses 10 points ; in every other respect except 
size our specimen agrees with the description given by M. Taczanowski ; 
the colour speckly brown, the white muzzle, and also the curiously shaped 
nasals, which are clearly shown in the wood-cut accompanying the 
description, though not mentioned in the text. 

In size the Cervus dybowskii seems slightly inferior to our specimen, 
as will be seen by the measurements in inches of the two specimens given 
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below ; in the case of 0. dybowskii the centimetres have been reduced to 
inches. 



Darjeeling specimen. 

O. dylowskii. 


Bight antler 

left antler 


Length of antlers along 




the curve, 

36-0 

355 

220 

Between the antlers at 




their base, 

3-5 


, 3*5 

Spread, 

32-0 


10-0 

Length of basal tine,... 

7-5 

8-0 

5-8 

Length of 2nd tine, ... 

80 

125 

50 

Length of 3rd ditto, ... 

11-5 

£>•5 

50 

Length of 4th ditto, ... 

3-5 

4-5 

— 

Tip of beam, ... 

2-0 

25 

— 


The following are the usual skull measurements given in inches 
Length of skull from tip of premaxillaries to 


the occipital condyle, ... ... 

The palate from the tip of the premaxillaries to 

... 1375 

the posterior nares, 

... 80 

Extreme breadth behind the orbits, ... 

... 75 

Length of the three molars, 

... 2-5 

Width of palate botween the posterior molars, 

... 2-75 

Length of the snborbital pit, 

... 20 


The types of Cervus dybowskii were procured by M. Dybowski in 
Southern Ussuri, which lies to the south of the Amur river and to the 
north of Vladivostok, the great Russian Port in Japanese seas. 

The specimen which I here exhibit was, as I have mentioned above, 
bought by Mr. Dunne in the Darjeeling bazaar, so that there is abso- 
lutely no evidence as to whence the stag came, but it seems probable that 
it was brought from Tibet, and, as the skin and horns were in good con- 
dition, it does not seem likely that it came from a very distant part of 
Tibet. 

If therefore the stag in question really does turn out to be speci- 
fically identical with the stag from Ussuri-land, the range of the Cervus 
dybowskii must be very great, reaching from Tibet all through Western 
China and Manchuria to Ussuri, in which case it is very remarkable that 
it should not have been oftener procured by scientific collectors. 
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IX. — On the Volatility of some of the compounds of Mercury and of the 
Metal itself. — By Alex. Pedler. 

. I propose only in the present paper to add a few facts to those 
already known on tho subject of the volatility of mercury and of some 
of its compounds. Popularly, the liquid metal mercury, or quicksilver, 
may be considered to be a typical case of a liquid which is non-volatile. " 
This, howevery is not the case, and the volatility of mercury has been 
the subject of many researches. Faraday* was one of the first to notice 
that mercury is sensibly volatile even at the ordinary temperature of 
the air, and he states that this is the case between 15*5° and 27°, but not 
at 6*7°, both in spaces filled with air and in vacuo , This volatility of 
mercury was proved by suspending gold leaf for 2 months in a vessel 
over mercury, when the leaf became amalgamated. This vplatility is 
also proved by the old process of daguerreotyping, and by the fact that, 
if a current of electricity , is passed through a Torricellian vacuum or 
through Geissler’s tubes which arc being exhausted with a mercurial 
pump, the spectrum of mercury can be seen. Numerous writers such 
as Regnault,f Berthellot,J Ramsay and Young, § Karston,|[ Merget^f and 
McLeod** have all proved tho volatility of mercury. Merget in particular 
has shown that even at a temperature of — 44°, it possesses a sensible 
vapour tension, while McLeod has been able to estimate the actual 
weight of mercury which existed in the form of vapour in a vessel at 
the ordinary temperature of the air. In one experiment it was found 
that in a flask 1*9 litres capacity the weight of mercury vapour was only 
the very small amount of 0*00009 gram. 

In India, where we deal usually with atmospheric temperatures 
considerably above those where all the published experiments on this 
subject have been made, it may naturally be expected that the volatility 
of mercury will be a very appreciable quantity. This fact has lately 
been proved to mein a very striking way. At Buxar (Behar) there is 
a Government Meteorological Observatory where there is a mercurial 
barometer suspended on the inner wall of a house, but immediately 
opposite a doorway, and in such a position that though exposed to the 

# Faraday, Schw. 32 482, and Pogg. 9, also Watts’s Dictionary of Chemistry, 
article on Mercury. 

t Compt. rend, lxxiii. 
t Ditto ditto 100, 13, 26-1328. 

§ Journ. Chem. Boo. Trans. 1886, 37*50» 

|| Pogg. 7, 246. 

% Compt. rend. lxxiii, 1356. 

#* Chem. News, : 48, 251. 
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reflected glare from the . ground, it is protected from the actual direct 
rajs of the sun. It was not receiving any direct rays of the stln at the 
' time the following facts were observed, and its position is such that, 
except for perhaps a very brief period during the winter season, it is 
never reached by the sun’s rays. This observatory was inspected on 
October 23rd, 1888, and in the Torricellian vacuum of the barometer, &t 
some little distance* above the surface of the mercury in the tube ^»nd 
immediately behind the usual position of the vernier, Tfo # und a deposit 
of from 100 to 120 small globules of mercury ranged' all round the . 
inside of the tube, the size of which averaged about half that of au 
ordinary pin’s head. I could not actually determine the weight of 
mercury which had thus distilled upw&rds, but I estimated it roughly to 
havo been more than half a gramme. The Superintendent of the obser- 
vatory has informed me that the deposit of mercury was first noticed on 
September 20th, 1883, and that after having been removed and the 
instrument put right by me on October 23rd, the deposit had again 
commenced to form on the 15th of November. In this case then it is 
proved that mercury can at tho temperature of Buxar for the period 
named give off . sufficient vapour in vacuo to effect an actual slow dis- 
tillation. Tho meteorological elements for Buxar in October 1888, 
were : — 

mean maximum temperature QO’l 0 F = 32*3° 0 

mean minimum temperature 70'0° F = 21*1° C 
and the mean temperature of the solar radiation thermometer in Behar 
in October was about 139’1° F = 59*5° 0. 

The cause of tho mercury collecting in the portion of the vacuous 
part of the barometer tube shaded by the vernier is easily understood, 
for it is this part which is protected from tho glare from tho ground 
heated by the sun, and will therefore be at a slightly lower tonjperature 
than* the rest of the tube. The only other cause which could be acting 
in this case would be the difference between the highly illuminated 
and shaded parts of the tube. If this were the cause it, would show 
that the distillation was caused by the action of light, but this alter- 
native can probably be neglected. 

The fact of this slow distillation of mercury in a barometer tube 
should be carefully noted by meteorologists, particularly in tropical 
countries. In the case in question the barometer was one of Fortin's 
principle, and tho presence of the globules of distilled mercury did not 
introduce any error into the barometric readings, but if the instrument 
had been constructed on the Kew principle, as is the case very largely 
now with barometers, the presence of this sublimed meroury would havo 
entirely vitiated the accuracy of tho readings of the barometer. 
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Tb& volatility of certain compounds of mercury has also been 
brought to mf notice in the course of a number of experiments which I 
have been carrying out on the action of light on various chemical com- 
pounds. The usual method of experimenting has been as follows A 
small quantity of a compound is placed in a glass tube sealed at one 
end, and if a solid, a small plug of cotton wool is placed above it* The 
tubqis then considerably narrowed before the blowpipe at about 3 to 4 
inches from the closed end, and above the constricted part a stick of 
caustic soda or a piece of metallic sodium or other reagent is placed, to 
decompose or combine with any vapour which may be evolved by the 
compound which is being tested. The tube is then rendered vacuous 
by a Sprengel pump and hermetically sealed, the whole tube being 8 to 
10 inches long. It is afterwards exposed to the sunlight or kept in the 
dark as the case may require. 

The following mercuric compounds have been tested :-s-mercuric 
oxide, mercuric cyanide, mercuric iodide, mercuric oxalate, mercuric 
qhloride (corrosive sublimate), and mercuric bromide. Of the mercurous 
salts only mercurous chloride was tested, for it is well-known that such 
compounds as mercurous oxide, mercurous iodide, etc. are very readily 
decomposed. 

Red mercuric oxide was placed in a sealed tube in vacuo ^ with 
a few freshly cut pieces of metallic sodium in the .upper part of the 
tube. The experiment was commenced in March 1887, and the tube 
was exposed daily to sunlight for about a year. On examination the 
pieces of sodium were all found completely covered with a decided 
layer of oxide, and on removing the oxide, part of the sodium surfaces 
appeared like a piece of sodium amalgam. After acting on the sodium 
with water a considerable number of distinct and moderate sized 
globules of mercury were obtained. 

The oxide of mercury, which was of a bright red colour at the 
commencement of the experiment, was examined. It was of a dark 
chocolate brown colour, and on examination it was found to consist of 
unchanged red mercuric oxide with a distinct quantity of mercurous 
oxide. Metallic mercury was tested for but none could be detected. 
The'^fexperiment therefore proves conclusively that mercuric oxide is 
feebly volatile at temperatures such as those obtained in sunlight, for 
the only way in which the mercury could have passed to the sodium is 
by volatilization of the oxide. No metallic mercury was found in the 
oxide after the action of sunlight^and therefore vti upward distillation 
of meroury as such could have happened. 

Observations have already been made showing that mercuric oxide 
wben exposed *to snnshiae turns black superficially and partially de- 
25 
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composes. Guibert* states that the decomposition yields mercury and 
oxygen, while Donovan** states that mercurous oxide and oxygen are 
formed. Donovan’s explanation therefore of the reaction appears to be 
the correct one, and not that advanced by Guibert. 

Jacob Myers (Deut. Chem. Ges. Ber. VI. 11) has also shown that 
mercnrio oxide apparently commences to decompose in vacuo in a very 
feeble manner at about 150°C, but that even at 240° the tension of the 
evolved oxygen is only 2 m.m., but it is clear that the phenomenon 
described in the previous experiments is quite different from that 
alluded to by Myers. 

Mercuric cyanide in vacuo appeared quite non-volatile, and, even 
after exposure to the direct rays of the sun for a month id. the hot 
season of the year, the compound itself seemed to be quite unaltered. 

Mercuric iodide appeared also quite non-volatile at ordinary air 
temperatures in vacuo , even when exposed to the rays of the Indian sun, 
and it also appeared practically unchanged in composition by the direct 
action of sunlight, and, though there was a slight darkening in colour 
under the influence of light, the change was to a great extent temporary, 
and disappeared when the iodide was exposed to the air. 

Mercuric oxalate was exposed to the direct rays of the sun in 
vacuo for soven and a half months during the hot season of the year. 
There was no evidence whatever of the substance being volatile, but 
the colour of the salt darkened rapidly under the influence of the sun 
and changed to a deep grey. The grey mass after treatment with 
solution of potassic cyanide, and afterwards with ammonio chloride, left 
a black residue from which globulos of mercury were obtained by the 
usual process, and which black residue gave all the tests for metallic 
mercury. This salt, though not volatile at ordinary temperatures in 
vacuo , appears therefore to decompose by sunlight according to the 
equation 

Hg C 2 0 4 = Hg + 2C0 2 . 

Mercuric chloride was the next salt tested, and this yielded rather 
important results. One of the experiments may be described as fol- 
lows : — On March 6th, 1886, a glass tube y of an inch internal dia- 
meter was filled at its closed end with 10 876 grams of pure mertfnrio 
chloride. It was drawn out, &c., in the usual manner, and a stick 
of oaustic soda placed in the upper part of the tube, which was then 
rendered vacuous and hermetically sealed. After sealing, it was daily 
exposed to the sun’s rays with the end of the tube containing the 
caustic soda upwards. After a few days a grey deposit of metallic 


* Gmelin’s Chemistry, Vol, YI, p. 10. 
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mereuiy commenced to form on the surface of the caustic. soda, audthia 
gradually increased until the whole purfaod of the oanstio soda and pari 
of the interior surface of the glass was covered with a grey filnw The 
experiment was allowed to go on till June 10th, 1887, when the tube 
was opened and examined. The mercury .salt in the lower encl of the 
tube was weighed, and found to be 10*8628 grams and had therefore lost 
0*0132 gram. The mercury salt was examined, and was found to have 
been partly reduced to mercurous chloride (caloxgel), and 0*018 gram of 
this salt had been produced. This calomel when examined under the 
microscope was of a distinct crystalline nature, and crystals belonging to 
the nsnal form for calomel* were found ; these crystals also answered 
to all the tests for calomel. No free mercury was found in the corrosive 
sublimate. 

The amouut of mercury which had been deposited in the upper 
part of the tube, and which was due to the decomposition of the vapour 
of the mercuric chloride was also estimated, and was found to weigh 
0*0112 gram, or very nearl/ the amount which would be calculated from 
the loss of weight, etc. of the mercuric chloride. It is clear therefore that 
mercuric chloride is very decidedly volatile at ordinary air temperatures 
in vacuo and when exposed to sunlight, and from a nearly circular sur- 
face of the powdered salt about \ inch in diameter a very appreciable 
weight of mercuric chloride had evaporated and had passed up a tube 
nearly six inches in length, while a further appreciable weight of the 
mercuric chloride had changed into mercurous chloride. 

To test whether this decided volatility was in any Way facilitated 
by the strong light used in the experiment, another tube | inch diameter 
had been similarly prepared, but had been kept in the dark. This ex- 
periment was started on April 19fch, 1887. The action in this case 
did not commence so lapidly as in the previous case. After a month 
only about J of an inch of the lower end of the stick of caustic soda 
was covered with the deposit, and the deposit gradually but slowly in- 
creased. The tube was opened on January 2nd, 1889, and the incrusta- 
tion was found of a yellow to a yellow brown colour. The deposit was 
examined' under tlie microscope, and no metallic mercury could bo 
detected. The deposit was weighed, and found to be only 0*0016 gram., 
and it Was found to consist practically entirely of mercuric oxirle 
(HgO). 

Thus it is clear that the mercuric chloride is volatile at ordinary 
air temperatures, but the volatility appears to be increased by the direct 
action of light. The reactions in the two cases are also slightly different, 

# Watts's Diet. Chem Vol II, P. 135 fig 237, 
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for, while in fall sunshine mercury only is deposited by jbhe action of the 
canstic soda on the mercuric* chloride vapour, in the dark mercuric oxide 
is deposited, and the reaction appears to be Hg CI 3 + 2NaH0 as HgO+ 
H*0+2NaCl. 

So far as I have been able to ascertain the partial decomposition 
and volatility of solid mercuric chloride at ordinary atmospheric tem- 
peratures and under the influence of sunlight have never previously been 
noticed. J. Davy* apparently investigated the properties of mercuric 
chloride, and says the salt does not suffer decomposition when exposed 
in the state of powder to sunshine. The salt is also well-known to be 
volatile at high temperatures, for it melts at 265° and boils at 295°, but 
beyond some vague statements that mercuric chloride is more volatile 
than mercurous chloride, which is itself volatile only at about a red heat, 
no precise statement is made that I can And, that this body is at all 
volatile when in the solid state or at any temperature below its melting 
point. 

Solutions of mercuric chloride are knoWn to undergo slight change 
when exposed to sunlight, and the reaction is generally said to yield 
mercurous chloride, oxygen, and hydrochloric acid,f or by others oxychlo* 
ride and hydrochloric acid. In order to verify this point some experi- 
ments were made by exposing such solutions to the rays of an Indian 
sun. After exposure for about six months a solution of the mercuric 
chloride gave a small quantity of a grey or greyish white precipitate, 
and also some prismatic crystals of moderate size, which were colourless 
and transparent. Both the crystals and the greyish white powder 
were found to be mercurous chloride. No metallic mercury could be 
detected. The decomposition of the solution of mercuric chloride under 
the influence of sunshine is therefore parallel to the decomposition of the 
salt in the solid state as above described. The decomposition of the 
mercuric chloride is of course in both cases very incomplete. 

It has been proved by Hannay^ in his paper on “ new processes of 
mercury estimation, &c.,” that when a solution of mercuric chloride is 
evaporated a portion of the salt is volatilized with the aqueous vapour, 
and he made some quantitative experiments and showed, that in one case 
over 5 per cent, of the salt could thus pass away. He also states 
(p. 572) “ that when solutions of mercuric chloride are evaporated or 
boiled in a room even when well ventilated, the salt which is thus thrown 
into the atmosphere is very injurious to the human system, in foot all 

« 

# Gmelin's Chemistry, Vol. 6, P. 65. 

f Gmelin’s Chemistry, Vol. 6, P. 66. 

% Journ. Chein. Soc. 1873, P. 666-575. 
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the symptoms of mercury poisoning are strongly manifested*” If, 
however, the eolation of mereurio chloride contains hydroohloric acid 
or apparently other acids also, the salt doeB not volatilize at all when 
evaporated, and it would appear to be only when pure solutions are 
evaporated that this volatilization takes place. 

The power which steam has of carrying forward vapours of other 
bodies which under ordinary circumstances are fixed or diffioultly-volatile 
is well*known, and there is thus perhaps nothing very surprising that the 
vapour of a bofty which boils at 295° should be carried over by steam, 
but the fact that the addition of an acicl such as hydrochloric to the 
solution renders the salt non-volatile with steam requires explanation. 
The possible reason why the volatility then ceases may perhaps be found 
in the fact proved by A. Ditte* that hydrochloric acid has the power 
of forming direct crystallizable compounds with mercuric chloride such 
as HgClg, 2HC1 7H 3 0, &c. The behaviour of mercuric chloride in solu- 
tion in water in being volatile and in yielding mercurous chloride in 
sunlight is thus almost parallel to the behaviour now observed with 
mercuric chloride in the solid state. 

The next mercuric salt examined was mercuric bromide, which was 
placed in a sealed tube in vacuo with sodium hydrate in the upper part 
of the tube. After exposure to sunlight for about a year it was found 
that the end of the stick of sodium hydrate nearest the bromide for 
a space of about an inch had become coated with an incrustation. The 
incrustation was very thick at the end of the stick and of a dark grey 
brown colour; it was also tolerably thick over at least six- tenths of an 
inch of the hydrate and the remaining part was thinner and of a brown 
colour. This incrustation was examined and was found to consist 
almost entirely of mercuric oxide, of which there was rather a large 
amount, but a few small globules of metallic mercury were also de- 
tected. The mercuric bromide still in the tube was examined, and it 
was found that only a very few needle-shaped crystals were left after 
the mass was treated with boiling water. These needle-shaped crystals 
were apparently mercurous bromide but the quantity examined was 
small. 

The action of mercuric bromide in sunlight and in vacuo is there- 
fore almost parallel with that of mercuric chloride, but the bromide is 
sensibly less volatile at the ordinary temperature of the air than the 
chloride is. I have not been able to find any determination of the 
melting and boiling point of the. bromide, but it is known that the salt 
can be sublimed, but at a higher temperature than the chloride. 


*'Compt. rend. 92, 353-355. 
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Very few of the mercurous compounds lend themselves to the 
detection of whether they are volatile at the. ordinary temperature of 
the air or not, for it is known that many of them under the influence 
of light or of sunlight decompose. This is the case with merdhrous 
oxide, iodide, <fcc. An attempt was, however, made to determine whether 
calomel would be volatilized in vacuo in sunlight ; and, in the case of some 
experiments conducted in a manner similar to that previously described, it 
was shewn that a very small deposit of mercury was formed on the sticks 
of caustic soda. On examining, however, the mercurous chloride re- 
maining in the tube after being exposed for some months to sunlight, 
it was found that the salt was of a grey instead of the original white 
colour. On testing the calomel carefully no trace of mercuric chloride 
could be detected, but free mercury was found in distinct quantities. 
The decomposition which therefore had taken place under the influence 
of sunlight was 

Hg 2 Cl 2 = 2Hg + Cl 2 . 

As mercury had been itself formed b/ the decomposition of the 
mercurous chloride, and as it is well-known that mercury is volatile, the 
presence of the mercury on the caustic soda is a little ambiguous, but 
from the manner in which the deposit took place, and from the similar 
nature of the action to that of mercuric chloride, which could be 
watched as the experiment went on, it appeared to be highly probable 
that the mercurous chloride itself was volatile in an exceedingly feeble 
manner at the temperatures experimented with. 

As in the above experiments no actual record of the temperature 
could be given day by day or hour by hour, it is perhaps desirable that 
the general atmospheric temperatures during the experiments should be 
stated. All the experiments were made in Calcutta, where the average 
maximum monthly temperature during 1888 varied from 97° F. or 36° 
C. in June to 74° F. or 23° C. in January, while the highest maximum air 
temperature was 107’2° F or 40*7° C. The average minimum daily tem- 
perature on the other hand varied from 80° F. or 27° C. in June to 55° 
F. or 13° C. in December. The average monthly temperature of solar 
radiation in Calcutta in 1888 also varied from about 152° F. or 67° C. in 
May to 124° F. or 51° C. in January. 

The very decided volatility of mercury and of such of its com- 
pounds as mercuric oxide, mercuric chloride, mercuric bromide, and 
perhaps even mercurous chloride in such a climate as Calcutta having 
been proved, it remains to give a word of warning to all those who use 
these substances in any way. In India, in particular, mercuric chloride 
is used rather freely, for many of the preparations which are largely 
used to preserve books from the attacks of insects contain mercuric 
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chloride as the active ingredient. Preparations, too, for preserving 
wood, fabrics, Ac. and for protecting them from white ants and other 
destructive insects and animals frequently contain this substance, and 
it is but fair to state that mercuric chloride fulfils such purposes most 
effectually. Also some vermin and rat-poisons contain mercuric chloride 
as the active ingredient. Again, within the last few years I believe the 
use of mercuric chloride as an antiseptic in surgical and other cases has 
spread rapidly, and Lister* uses, I believe, a kind of gauze containing one 
per cent, of this salt or even cotton wool charged with five per Cent, of it 
as a dressing in surgical cases. Mercuric chloride has undoubtedly a 
wonderful power of destroying germs of various kinds, and a solution of 
one part in 20,000 of water is said to effectively kill germs suoh as 
those of anthrax. In all such cases, however, it must be borne in mind 
that mercurial vapours may be under certain circumstances generated, 
and in persons who may be peculiarly susceptible to mercurial poisoning 
very unpleasant effects may be produced. Two cases of mercurial 
poisoning in Europe which’are on record can in my opinion only be ex- 
plained by the volatility of mercurial chloride which has now beem 
proved. * 

The two cases are described by H. Hagorf (who is I believe con- 
nected with the Imperial Health Office, Berlin) and the following 
is a translation of his descciption : — J 

“ What sad consequences breathing and living in rooms, to the 
walls of which atoms of mercuric chloride adhere may have, the writer 
intends to illustrate by two examples, the first of which will be sufficient 
to condemn the use of the substance as a disinfectant. ^ 

“ * An apothecary, Mr. Z., addressed the writer with reference to a 
kind of disease from which he had been suffering for some years, and of 
which no medical advice had been able to relievo him. His gums were 
dreadfully livid in appearance, his teeth had lost their hold and had 
fallen out one after the other, he had lost his hair, Ac., Ac. ; Mr. Z. 
complained also of a peculiar weakness in his stomach and had lost all 
his former strength. Symptoms of mercurial poisoning were at once 
recognized. The advice which was given to Mr. Z. was to search for 
the seat of the poison, to take up the boards of the floor and examine 
the sand under the boards optically and chemically, Ac. The advice 
was followed bub the search proved abortive. Finally, however, it was 
found that a wooden staircase had been attacked by fungi some years 

* British Med. Journ. October 23rd, 1884. 
t Ohomisches Central Blatt No. 17 and 18, 1886. 

{lam indebted for th'ese references to Mr. P. Bruhl. 
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previously, and to save it from destruction it bad been painted with oil* 
paint to which some corrosive sublimate had been added* The staircase 
was removed, and soon the normal conditions returned. The other in- 
habitants had suffered much less or not at all ; from which it appears 
that some persons are more liable to mercurial poisoning than others/ 

“ * The other instance is the following : — A landowner had poisoned 
rats by means of corrosive sublimate, the rats chiefly infesting his 
stable. His coachman, a sober and robusi young man, who used to sleep 
in the stable, became pale, lost his appetite and easily got tired. When 
on a visit at the gentleman’s, the writer happened to see the servant, 
and when on his advice the boards were taken up the remains of 40 
rats were found. The foundations were renewed, fresh sand being used 
for the purpose ; all holes in the walls were closed with cement, and the 
servant was soon cured/ Here the corrosive sublimate was prevented 
to a certain extent from evaporating by the ammonia disengaged from 
the dung ; the doors of the stable remained open during the warmer 
part of the day, and nevertheless the servant was poisoned by the mer- 
curial vapour. These two cases ought to suffice to prove that mercuric 
chloride ig a dangerous and malicious enemy/’ 

Hager in his paper apparently traces these cases of poisoning 
principally to the small particles of solid mercuric chloride which may 
have been mechanically thrown off into the air, but, in view of the un- 
doubted volatility of this salt in the solid state and even at ordinary 
atmospheric temperatures, it is much more probable that the poisoning was 
produced simply by the vapour of mercuric chloride. It might of course 
be argued that the amount of mercuric chloride vapour would be so 
small as to be unable to produce mercurial poisoning, but mercuric 
chloride is certainly as volatile as mercury is itself, and there is a case on 
record proving that mercury gives off sufficient vapour at the ordinary 
temperature of the air to cause salivation. This is described by Bur- 
nett/* He says, “ A ship on the Spanish coast was carrying a cargo of 
mercury Some of the mercury had escaped from the packages and got 
into the hold. All the exposed metal surfaces in the ship appear to haVe 
become coated with mercury in consequence, and the whole ship’s 
company were effected with violent symptoms of salivation.” 

If therefore such cases of mercurial poisoning as are described by 
Hager, cap take place from the use of mercuric chloride at European 
air temperatures, the very greatest care should be taken in a country 
like India where such violently poisonous substances as mercuric chloride 
are used in preserving books from ‘the attacks of insects, as a vermin-* 


* Phils. Trans. 1823, P. 402. 
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killer, Ac. and where such bigt a ft temperatures prevail. It is probably 
the fact that custom in India bf having almost all doors and win* 
dows constantly open has proved a safeguard against ' such poisoning in 
the case of libraries, etc., where mercuric chloride has been and is being’ 
used, but it does not appear to be desirable to rely on this fact, * and 
it would be safer to discontinue altogether the use of such an insidious 
poison as mercuric chloride for the purposes above described. 


X . — Some Applications of Elliptic Functions to Problems of Mean Values . 
( First Paper), — By Asuiosh Mukhopadhyay, M. A., F. R. A. S., 
F. R. S. E. 

[RecoiVed July 25th ; — Read August 1st, 1888.] 

(With a Woodcut.) 
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§ 1. Expression for the area common to an ellipse and a concentric circle inter- 
secting it. 

§ 2. Mean value of the common area when the intersecting circle is of variable 
radius. 

§ 3. Expression for the angle of intersection of the ellipse and the circle. 
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§ 5. Mean value of the angle of intersection of the lines joining the opposite 

corners of the* figure formed by the intersection of the ollipse and the 

circle. 

§ 6. Mean value of the arc of the circle intercepted by the ellipse. 


§ 1 . Expression for Common Area, 

The object of the present paper is to discuss some problems of 
Mean Values which are chiefly interesting fiom the mode in which the 
application of Elliptic Functions simplifies the calculations. * 

In the first place, let us consider an ellipse and a concentric circle 
intersecting it ; then, if the ellipse bo NPA, and the circle NPR, the 
area bf the portion common to both the curves may bo found as follows? 
tig., the ellipse being 


£ + l'=i 

a* 6* 


aiuV tRe circle, 


*®+ 2 l 2 = i*, 
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the coordinates (a, j3) of P, the point of intersection of the two curves, 
is easily found, viz., 

/r*-b*\2 

a-a U»-&*/ 

( a t — 
a— ») 

Hence, if t|/ be the angle which the central radius vector OP makes with 
OR, which is the axis of x , ^re have 

/3 b /a 8 — r*\ a 

smt = C-=- ( - 2 — rJ 

r r \cr — b 9 / 


a a / r* — 6*\i 
COS \|/ = - = - I -r — 1 

r r \a 8 — 6 2 / 

, P b ( a s — r*\a 

a a \r 9 — & 8 / 


Now, the whole area common to the two curves is 

4.QORP = 4 (sector POR + sector POQ). 


But 

sector POR = |r 8 i|/ = ^ sin 1 ^ 

Again, from the equation of the ellipse, 

x 9 y 2 

1---1 

a* ^ vs - A > 


{ b - ( a lzjlY 

) r \ai-b*J 


we have the polar equation 


P 2 = 


a 9 h 9 


bo that 


a 9 sin 9 d -f b 9 cos 9 0’ 


sector POQ = \ 


= \aW 


-j; 


P 9 d0 


do 


a 8 sin 8 0 -|- b 9 co8 9 9 




= \ab £ tan 1 ^ tan 0^ j 
ttoZ) ab ( . _ 1 /a 8 ~?- 8 \a 1 

= — -Tl h * i 


But it is easy to prove that 
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6*\i 


Hence the 


sector POQ = %ab sin 1 £ j 


Therefore, finally, the whole area common to the two curves is 

|56=S)‘ ) 

For purposes of verification, we may note that* when r = a, this 
becomes rrab , and 'when r=zb t it reduces to irb\ as are geometrically 
evident. 


§ 2. Mean value of the Common Area . • 

Let ns now investigate the average area common to an ellipse and 
a concentric circle of variable radius which always intersects it. 
Let A be the common area when the radius of the circle is r j then 
the required mean is given by 



whence 


s*a 

(a — b) M = i A dr 

But, from the formula proved in § 1, we have 


Hence, 


A dr = 2 ab P + 2Q, 


r 

= / flin- 1 {(Sr|) | 


dr 


where 
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Consider now • 

Let 

so that, when 

and 


Q= X 

p= X “~'t 


r® — 6 s 
a®-&» 


= sin® £, 


f. “ 

r = a, 

r=&, £ = 0, 
r 8 = a 8 sin 8 £ + 6 8 cos 8 £, 
rdr = (a 8 — k 2 ) sin £. cos ,£. <7£, 
sin £. cos £. d £ 


dr = (a 8 — fc 8 ) 


i* 


Hence, 


(a 8 sin 8 £ + 6 2 cos 8 £) a 

cos £. d £ 


P=(a*-b») T 2 — ^ ■■ 8in -- 
J 0 (a* sin* £ J 


+ 6* cos 1 £)* 

£. d | (a 4 sin 4 £ + 6 4 cos 4 £) a j 
Integrating by parts we have 

£=- 

P= j £ (a 4 sin 4 £ 4- & 4 cos 4 £) 2 i 2 
<* > £=0 


7T 

-f 


— ^ 2 (a 4 sin 4 £ + & 4 cos 4 £) 2 d£ f 
w 

= ^ ^ 2 ( a a gin 4 £ + 6 4 cos 4 £) 2 d£. 

Q= X ! * («^')° 1 *■ 


Next consider 
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Let 


so that, when 


b /a* - r*s 


r \a 2 — 6 2 > 

• , 

1 = sin 0, 

r = a, 

P = 0, 

r=6, 

fc 1 C* 

II 

•e- 


Hence, 


Q = a 8 6 s (a 2 -6 2 ) 


a*b* 

a 2 sin 2 <p + b 2 cos 2 Q 

a a ^a(ja _ a a) 8 j n $ cos <£ 

(a 2 sin 2 0 -f b 2 cos 2 <£) a 
a& (6 2 — a 2 ) sin cos <frd<f> 

(a 2 sin 2 <p -f 6 2 cos 2 £) 2 

7T 

✓**2 </> sin $ cos 


(a 2 sin 2 <p + 6 2 cos 2 


7T 

= _ i a s 6 s J^ 2 t d ( (a* Sin* </> + 6* cos* *) “* j 


, 7 r 

,r =s 

*■> 4> = 0 


Integrating by parts, we get 

Qs-Jawj- 


- $a»&» j 

(. (a 2 sin 2 <l> 

+ haW | 2 

Car* si 


sin 2 i> + b 2 cos 2 <f>) 2 ) <p 


(q* sin 2 <p + b 2 cos 2 ^) 2 


= *a»&» | 2 - 


(a 2 sin 2 <p + b 2 cos 2 <p) ‘ J 


Therefore, we have 


(a — 6) M =7r a*b — ^~ 

o 




(a 9 sin 4 ( + 6* cos* $) d ( 
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+ f a*b*( * 

) (a 4 sin 4 ^ + 6 4 cos 4 




To effect further reductions, we observe that generally 

A 
2 

(a 9 sin 2 0 + 


7 T _ W 

r 2 1^2 1 

I (a 9 sin 2 0 + 6 2 cos 2 0) 2 d 0 = I (a 2 cos 2 6 + 6 2 sin 2 0) 2 d 0, 


for, putting 
so that, when 


we get, by substitution, 




* = 2 * * = °> 

<? = o, 0'=l; 

<19 = — dff, 


f. 


(a 2 sin 2 0 + 


6 2 cos 2 0) * d 0 = I 

• J 0 

-/ 


(a 2 cos 2 0' + 6 2 sin 2 0 ) 2 d 0', 


2 


(a 2 cos 2 9 + 5 2 sin 2 0 ) 2 d 0 , 


as the variable is of no consequenco in a definite integral. By a similar 
reasoning, we have 

jtt JK 

d 0 


= C 2 

J o (a 2 cos 2 ^ -f 6 2 


sin 2 <l>) 9 


p 

J 0 (a 2 sin 2 </> + & 2 cos 2 <p) 9 

and in general 


f ” (a 2 sin 2 <£ + & 2 cos 2 d $ 2 (a 2 cos 2 <l> + b 9 sin 2 $) n d </>, 

O CD 

which is a particular case of the more general formula 


f 2 . f 

1 / (sin a?) d# = I / (cos 3?) dx . 


Therefore, we have 
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d( 


+ f« 8 fc 8 


1 


(a* cos* £ -f b* sin* £)^ 


Now, we have* 


— 2ab ^ 2 (a 2 cos* 


£ ■+ 6* sin* f ) 3 


/ W TT 

2 Jl | 2 <2 

(a* cos* £ + &* sin* £) 2 a J 0 (1 — e* s 


sin*£) 3 


where the eccentricity of the ellipse is given by 

a* -6* 
e* = s— . 


But we have generally* 


X 




0 (1 — (> 9 sin*0) a 


1 ( C® o . 7 /» e* sin 0 cos 0 ) 

= 7— s| I (l-e*sin*0)- 7 • 

e ( *J 0 (1 - e* sin* 0) 2 ) 


Therefore, we get 
2 


P T-i P 

./ 0 (a* cos* £ + 6* sm* £) J 


( 1 — e* sin* 6 ) ,J 

d£ 


We have also 

a 7 *- 
2 


(1—e 2 sin* £) 3 

= aB(l 1 - e ») f 2 

J 0 


r 

0 


(a* cos* £ + b 2 sin* £) 
where, as before, 


* d£=a ' f 


(1—e* siu* £) a d(, 


P* = 


a* -6* 


Hence, 


(a — 6) M = jra*6 — Zb 3 + | 
o o 


r 

1 — e* I 
• J o 


2 (1 — e* sin* d$ 


* See Dr. SchloemilcVs Throne dcs IntJgialeb et des Fo notions Elhptiques , par 
Dr. Graindorge, (1873), p 14. 
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(1 — e*sin*£)* 


-2 atb J' > 


— iraPb — ir6 8 — - a*6 Ej 
0 o 


where 


Ei 


■I’ 


(1 — e*sin*£) 3 d£ 


so tjiat Ej is the complete elliptic intogral of the second kind with the 
eccentricity for modulus. Therefore, 

M = ^ J ir (3rt* - b ») - 4a*E! | . 

If l be the perimeter of the ellipse, we have 


Z=4a ^ 


(1 -easing) 2 df=4aE x . 


Hence, finally, wo havo the 

THEOREM. The average aiea common to an ellipse and a con" 
centric circle of variable radius which always intersects it is 

5 

where o, b are the semiaxes, and l the perimeter of the ellipse. 


§ 3 Expression for Angle of Intersection . 

If (a be the angle of intersection of the ellipse and the circle, its 
value may be easily calculated as follows. The coordinates of the point 
of intersection P being a, /?, we have 

a= V^l 

The tangent to the ciiclc at P is 

ax + /Sy = r», 

and the tangent to the ellipse is 

f f . £y_i 

a* + 6* “ ’ 


whence we have 
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6* « a 

A _ a»0 + ]3 

tan <i> = j; -• 

1 + L ± 

T a* ffl 

_ a* — 6* a a*/3* 

= “a* - ‘ /j‘ a«0*+fc»a* 


Hence, 


= «1 

a& tan a> = (»* — r*) (r 8 “ &*)• 


§ 4. iWean Value of Angle of Intersection . 

Let us now find the mean value of the angle of intersection of an 
ellipse and a concentric circle of variable radius which always intersects 
it. Let (ii be the angle of intersection when the radius of tho intersect- 
ing circle is r\ then, if O bo the mean value required, we have 


whence 


Integrating by parts, we have 


J r% a 

to dr. 

6 

ts, we have 

(a-6)0=rrco"l - f 


Now, from § 3, we have 


ab tan <» = | (a* - r») (r* - 6*) j 


which shews that, when 

r = a, a) = 0, 
r = b, <o = 0, 

so that the integrated part vanishes at both limits. We also easily calcu- 
late by logarithmic differentiation that 

du> • ab(a 9 4- b* — 2 r g ) 

dr r(« a +6* (r* -fc s )5 


27 
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Substituting, therefore, in the equation 

f! 


v = a 
rda >, 

b 


we have 

(a- 6)0 
Assumo 
so that, when 


— f - 

Jb (p* + 6 a - 


* + - 2r* 


-»■*)(«* -f 1 )* ( r * 


dr. 


(a a — r 2 ) = (r 9 — 5 2 ) tan 2 0, 


r = a, 0 = 0 
r = b, 6 = 1 

and we have also the relations 

a 7, + h % — 2 r 9 = (6 2 — a 9 ) cos 20, 

a 9 -|- & 9 — r 9 = a 2 sin 9 0 + b r cos 3 0, 

a 9 — r 9 = (a 2 — Z> 2 ) sin 2 0, 

r* -6 9 = (a 2 -b 2 ) cos 2 0, 

. (b 9 — a 9 ) sin 0cos 0 

ar = r (Z0. 

(a 3 cos 3 0 + & 9 sin 9 0) 9 

Making these substitutions, we have 

'f q& (a 2 -- fi 9 ) cos 20 1/0 


<<* 


— x 


or 


O 


ab (a + 6) 

7T 

=X 5 

7 r 

-2 /'2_ 


X 


(a 9 cos 9 0 + b 9, sin 2 0) 3 (a 9 sin 9 0 + />* cos 9 0) 
(1 — 2 sin 9 0) dO 


Putting 
we get 


f: 


(a 2 sin 2 0 + b 2 cos 2 0)(a 2 cos 2 0 + fc 3 sin 2 0) z 

dO 

(a 9 sin 2 0 + Z> 3 cos 2 0)(a 2 cos 2 0 + b 2 sin 2 0) 2 

sin 2 0 dO 

(a 9 sin 9 0 + b 2 cos 9 O') (a 2 cos 9 0 ■+ b 2 sin 9 0) 3 


cos 9 0 = 1 — sin 9 0, n = a ■ — , A; 3 = - — 
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b Q 
a -f b 

-2 


71 

f: 
f 


dO 


(1 + n sin a 0)(1 - 7c a sin a 0) a 
sin a 0 d 0 


(1 -|- n sin a 0)(1 — k* sin 8 0) a 
= P — 2R. 

But, from a known formula (*), wo have • 

R = - (F - P) 

n 

Therefore, 

-^T = P+- (P-F) = (l + -)p--F = ^-±i , p— 

a -f b n \ n/ n a % — 6 8 a a .— b * 

This shews that the average value of the angle of intersection of the 
two curves may be expressed in terms of two complete elliptic integrals 
of the first and third kind. It is interesting to note that the result de- 
pends simply on the ratio of tho axes of the ellipse, viz., if b == aA, 
we have 

(1- X) 0= (a + ^ P - 2XP. 

Hence we may enunciate tho 

THEOREM. The average value of the angle of intersection of an 
ellipse and a concentric circle of variablo radius which always intersects 
it is & 

1 ± x ‘ p- 
A ( L — A) 1 — A 

where A is the ratio of the axes ^ and F, P denote complete ellip- 

tic integrals of the first and third kind respectively, the modulus being 

1 - A 2 

(1 — A 2 ) and tbte parameter — rr— . 

A r 


§ 5. Mean Value of another tangle. 

If we join the opposite corners of the curvilinear area formed by 
the intersection of the circle and the ellipse, tho joining lines will evi- 
dently intersect in tho common centre of the two curves ; we shall now 
proceed to investigate the averago value of tho acute angle included by 
these two diameters. 

* See Dr. Schloomilch’s Th4orie des Integrates et des Fonctiom Elliptiques , par 
Dr. Graindorgo, (1873), p, G3 ; Cayley’s Elliptic Functions , p. 15, § 33. 
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Since the angle POR= we have to find the average Yalne of 2f. 
If, therefore, T be the average value required, we have 


J f%a 

. 

CL 

th 

* 


whenco 


Integrating by parts, we have 


i (a - b) T = ^ + dr. 

arts, we have 

_ -,r=a /»r = a 

l(a-6)r= - | rrf*. 

L J r= b Jr = b 


But, from the formulas in § 1 , we have 


so that, when 


Therefore, 


Assume 


so that 


and, accordingly, 


P b / a 2 -r 2 \a 

to °* = : = «U— jij • 


r = a, \p = 0 

, 7 T 

r=6, + = 5. 


* (o-6) r 


J ^r : 

. 

r = i 


r 2 = a 2 cos 2 7 + & 2 sin 2 7 

a 2 — r 2 = (a 2 — 5 2 ) sin 2 7, 
r 2 — fc 2 = (a 2 — 6 2 ) cos 2 7, 


tan \ff -= - tan 7 
a 

sec 2 d f = - sec 2 7. d 7 
a 

dtt = ^ dv 

v a» cos* v + 6» sin» t, 7 


(a 2 cos 2 7 + 6 2 sin 2 7 ) 8 


rc?i|/ = 
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Therefore 

. h 
v a \|/ 7 a rj. 

(1 — e 2 sin 2 rj 

We have also, when 

Therefore, finally, 


(1 — e* 

sin 2 rj) 2 

II 

a 

0 

II 

II 

7 r 



• 


7 r 

■' 4 *o 

n - 


(1 — e 2 sin 2 rj) 


and 




r = - — 7 (2 F - jt), 
a — b 


which shows that the average value of the angle between the diameters 
can be expressed in terms of a complete olliptic integral of tlio first 
kind with the eccentricity for modulus. If l be the perimeter of the 
ollipse, since we have 


7 

l = 4 ,a j 

J o 


(1 — e 2 sin 2 rj) 2 drj 


and 


7 r 

1 £ (l\ Z ' 2 dy 

4 de\a) I 7 . 

x ' J 0 (1 — e 2 sir 


i = -eF, 

J sin 2 7;) 2 

we may enunciate the 

THEOREM. The avorage value of the acute anglo of intersec- 
tion of the diameters of the curvilinear quadrilateral formed by the 
intersection of an ellipse and a concentric circle of variable radius is 

b^~a f'+sKJ)) 

where a, 6 are the semi-axes, e the eccentricity, and l the perimeter of 
the ellipse. 


§ 6. Mean Value of Intercepted Circular Arc . 

We shall now investigate the averago value of tho two circular 
arcs PL and MN intercepted by the ellipse. Since, PR = r^», we have 
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to find the mean value of 4r0 ; so that, if <r be the average value re- 
quired, we have 


whence 


(a 


J r%a 

i ir *■ 
__ _ __ 

J ~a 

dr 

h 

J f%a 

r \p 

b 


dr 


Now, from the formulas proved in § 1, wo have 


Therefore, 


Assume 


(a —b) cr =3 4 


sin if/ 


jr 


b /a? — r%\ 2 

= ~ • 


. _i ( b /a 2 -? 2 \ a ) , 

rsm < - I -s — r; I i dr 

( r J 

?> /a 2 — 7 2 \ 2 
r \cfi=w) aenn *> 


so that, when 


and we have 


r = a, 0 = 0, 


r — b y 


2 ’ 


r 2 = 


a 2 & 2 


a 2 sin 2 0 -f 6 2 cos 2 0 

a 2 i 2 (& 2 — a 2 ) sin 0 cos 0 <70 

(a 2 sin 2 0 4- 6 2 cos 2 0) 2 


Hence, by substitution, 
(a 


= - 2a 2 Z> 2 
•Integrating by parts, we have 


— &) <r = 4 j 

o 

j ^ 0 d | (a 2 si 


2 a 2 Z> 2 (a 2 — Z> 2 ) 0 sin 0 c os 0 (70 
(a 2 sin 2 0 4* cos 2 0^ 2 


sin 2 0 4* & 2 cos 2 
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(a-b) 


- 2aW 



= 0 


+ 2 cfib* 



= 7T 


d</> 

a 2 gi u a <p + Ifi C0S 2 <p 
b (a-b). 


Therefore, 


a = 7r b. 

Hence we have the 

THEOREM. If an ellipse is intersected by a concentric circle of 
variable radius, the average value of the circular arc intercepted is irb. 

25 th July , 1888, 


. — Some Applications of Elliptic Functions to Problems of Mean Values . 
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(§ 4). Geometric interpretation. 
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§ 6. Second case. 

§ 1. Introduction. 

In my first paper on “ Some Applications of Elliptic Functions to 
Problems of Idean Values,” which was read before the Society in 
August last,* I discussed, among othor questions, tho problem of deter- 
mining the average area common to an ellipse and a concentric circle 
of variable radius always intersecting it ; tho present paper is devoted 
to a discussion of the corresponding space-analoguo. Given the ellipsoid, 



* See abovo, pp. 199 — 213 ; P, A. S. B. (1888), pp. 184—5. For a full analysis 
of the present paper, see P. A. S. B. (1888), pp. 207— 8. 
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we have to determine the average value of the volume common to this 
ellipsoid and the concentric sphere 

x% + y* + z% = r% £ 2 ) 

which always intersects it. Wo have obviously two distinct cases, 
according as four or two vertices of the ellipsoid are exterior to the 
sphere : in the first case, we have 

a ~7 b y r 7 c, 

and in the second case 

a<7 r 7 b 7 c, 

so that the limits of r are, in the two cases, 

r=6 > r=a ) 

r-c > r-b ) 

respectively. In the following investigation, we shall consider the two 
cases separately. 


§§ 2 — 6. First Case . 


§ 2. Expression for the Common Volume. 

Suppose four vertices of the ellipsoid to be exterior to the sphere, 
and let V be the portion of the common volumo lying in the positive 
octant ; then if v be the portion of the sphere outside the ellipsoid in the 
same octant, wc have 

V=iirr 3 -v (3). 

If z " be the ordinates of the spherical and the ellipsoidal surface 
respectively, corresponding to the same systom of values of x and ?/, 
we have 


where 



— z n ) dx dy , 


z% = r% — 3% — y% 
x 2 y 3 


Hence 

v = J' § { -c (l-'I-p) 3 1 dxdy (4) 

Eliminating z between (l) and (2), we have for the equation of the 
curve of projection on the coordinate plane of xy 

( 1- ^) * z+ ( 1- p ) y* =r *~ ci ( 5 )- 

For integrating z dx dy , put 

x — p cos w, 


y = p sin o>, 
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which gives 

dx dy = r 2 — p 2 pdpd(o f 

and, by the same substitution, (5) is transformed into 






a 2 6 2 — cos 52 co-+- a 2 sin 2 co) 
Similarly, to integrate z n dx dy } put 


- = p cos co, 


V 

r=p Bin co, 

o. 


which gives 

z ,f dx dy = abc 1 — p% p dp dco, 

and the same substitution transforms ( 5 ) into 

P "= / £ * 1-4 l 

V ( a 2 cos 2 co-}- & 2 sin 2 co — c 2 ) 
By these two substitutions, the formula (4) becomos 


— p z p dp d(o 
— abc ff a/i-p* p dp d(o. 


In the first double integral, the limits aie 

p=0 

P= 

and in the second 

P = ° 

P= 

We obtain immediately 


3 = 0 ) 

>=P' 5 

econd 
3 = 0 ) 

»=/»" 5 


to= 0 
IT 

”=2 


( 0=0 

7T 

<0== 2 


( 6 ) 


(7) 


( 8 ) 


X ./.2 __ q j f — r 2 (h z cos 2 co + a 2 sin 2 co) > T 

^ ^ 3 3 ( a 2 6 2 — c 2 (& 2 cos 2 co-f a - 2 sin 2 co) ) 

X /, 5 - 1 1 C a 2 cos 2 co-(- b 2 sin 2 co — r 2 > 8 

P P P — g 3 ( a 2 cos 2 co-f ft 2 sin 8 co — c 2 ) 


The formula ( 8 ) reduces to 


v=~ ( r »-a6c) -^c»A+^afcB 
o 


where the values of A and B are given *by 


A 

28 


7T 

■X 1 ! 


a 2 6 2 — 7 2 ( 5 2 cos 2 <o -f a 2 sin 2 to) ' 
a 2 6 2 — c 2 (& 2 cos 2 co + a 2 sin 2 co ) 


d(o 


( 10 ) 
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TT 8 

2 ( a 2 cos 2 q>+ b 2 sin 2 o> — r 2 | , 

( a 2 cos 2 a) + b 2 sin 2 w — c 2 ) M 

Therefore, finally, from (3) we get 

V = £ a&c-h A — \abc B 
o 



( 11 ) 

( 12 ) 


§ 3. Expression for the Mean Value, 

We now proceed to calculate the mean value of the volume common 
to the sphere and the ellipsoid. If M be the average value sought, 
we have 

*b 

V dr 


M 
8 = 


f 


which gives 


b—c 


jr 

■ s. ■ 


dr 


V dr 


whence 


3 (& — c) 


To calculate 


J fb rb r*b 

dr I A dr-^abc f B dr, 

c Jc Jc 


B dr. (13) 


r 


substitute in (10) 


A 2 = : 


A dr, 

a 2 b 2 


so that 


\d\=-a 2 bHa 2 -b 2 ) 


cos 2 u)+a 2 sin 2 a/ 

sin <d cos to d(a 




C0S 4 <*) = 


a 2 A 2 -fr 2 
A 2 ’ a 2 — b 2 ' 


(b 2 cos 2 a) + a 2 sin 2 w) 2 

b 2 a 2 — A 2 
sm 2 u)= ■ 


A 2 * a 2 -& 2 ’ 


d<io= — afe - 


dA 


A(a 2 - A 2 J 2 (A 2 — & 2 ) 2 



1889.] A. Mukhopadhyay — Elliptic Functions and Mean Values . 217 

and for 


“=2 ’ X = 6 

<*>=0 , A= a. 


Therefore 


a=« 6 c (^) 4 — « — 

. Jb ~ c ' X(a z -X z ) a (X*-b z )a 

Hence, since A is independent of r, we have 

J "*b fa fb 

Adr =ab | T — — — t ; | (X»-,-*)lrfr. 


Substituting 


r = A sin <p 
dr = A cos £ cty, 


wo get 


sm 1 - 


f A*— f* 1 — — ~r , f - 


A 

l 4 f 


cos 4 <f> # = 2 sin <p cos — £siu s cos <p 4- 


Hence, finally, 


where 


A dr—ab I 1 i (14) 

o J b (a* - AS J 2 ( A2 - ft*) 2 ( *3 _ c 2) > 

% 5 6 / . 6 2 5 c / c 2 

•^ X ) = 8XV 1 - x«“Sxv 1 X z 

1 ^ /r? 1 /, f 

4 X 8 V 1 X Z+ 4X 8 V X* 


3 . b 3 . _i c 
-8 sm X -8 Sm X- 


To calculate 


substitute in (11) 


/u 2 = a 8 cos 2 w + 1 2 sin 2 w, 
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90 that 


and for 


H d fji= — (a 2 — ft 2 ) sin <o cos to dto 

ju. 2 -6 2 a 2 — p* 

> sin *“=^T»* 

7 fid fx 

c7w — ^ 

(a 2 -ft 2 ) 3 (ft 2 -ft*) 2 


COK- , /i = 0, 

<0 = 0 , fJL = a. 

Therefore 

£_ C / >* — r 2 \^ /X rZ ft 

Jfi V 2 -c 2 / J2)i' 

Hence, since ft is independent of r, we have 

f 6 B *. r 


Substituting 


wo have 


r=f tain <p 
dr=jx cos <f> d<f>. 


r‘>*- r — 

J c Jb J _ i<5 


or putting 


. ~i ft 
sin 

ix 




COS *<P(l<j)= f (/x), 


we have 


j B ;?r= j / (fJ.) ft 6 

or, since the variable is of no consequence in a definite integral, wo get 

f * B *= r* /w^j> do 
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•6 


Substituting from (14) and (16) in (13), we have 

'6 


3(6 — c) ( M rrabc') 6 __ 

C ( 8 C# Jc A< * r ~ o6 J Brfr 


=-ai f a -m»o 
J b (a 2 -X 2 )*(X 2 - 

’-JC 


( X 2 -c 2 ) dX 
6 2 )^(X 2 -C 2 ) 
/(X)X 2 dX 


Therefore, finally, 

CM it o6c ■> _ ^ 

la - 6~~ 5 = J a 


(a 2 - X 2 ) 8 (X 2 - 6 2 ) 2 (X 8 - c*) 5 


3(6 — c) 

abc 


/(X)X»dX 


(17) 


v (a 2 — X s ) 2 (X 2 — i 2 ) 2 (X 2 — c 2 ) 2 

where / (X) has the value defined in equation (5) ; this equation gives 
the required mean value. 

To evaluate this definito integral, \vo notice that there are six 
terms in / (X), say 

/ (X) = P l + P a + Q l + Q, + R 1 + R a , 


where 


P,= 


56 (X 2 — 6 2 ) 8 
8 X 2 


5c (X 2 — c 2 ) 8 
a “ 8 X 2 

S3 (X 2 _J«)5 

Qi-" 


Q. = T 


c 3 (\Z- C 2)3 

4 X* 


Now, 


„ 3 . _x 6 

R I= -sm k 

R a =-|sin- l( -. 
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Again, 


Again, 


_5 b r . 

“ 8 L 8in W-cV J 

u=a * 

hb f . , /ja- c 2\^ ir~l 

= ~sL sm Hra) "5j 

! /i>t-c*y 
W-cV ' 


hb 

= -8 cos 




P a X 8 d\ 


a (a? -X 2 ) 2 (A. 2 - J 2 ;-(X 2 - c 2 ) 2 


/; 


5c 

Z' 6 X dk 

= “"8 

Ja (a 2 — X 2 )^ (X 2 — J 2 ) 2 ' 

5c 

r 1 ’ A. 

= ”16 

« 

J«® (a 2 — w) 2 (m — 6 2 ) 2 * 

1 

II 

_! /« -&y-| m = 68 
Sm (a 2 — by J 

- 1 iv — a 7. 

hire 


= Tg’ 


Qj X 8 d\ 

> - X 2 ) 2 (X 2 - bi)\\i - c 2 )^ 

b* 

r b d\ 

~ 4 

•> 

fa X(a 2 — \ 2 /*(\ 2 — c 2 )* 


1 

6 s r 

W dv 

= 8.); 

^ (a 2 y — 1)^(1 — c 2 u) 2 

a* 

6 8 r 

• . _i ( c*(a 2 v-l) ) 2 1 

4oc |_ 

\ a 2 -c 2 \ J 


Z) 8 . _ i c /a 2 — l> 2 \ 2 

= 4^ Sm 6 


/a* — 6 2 \ 2 

W-cv * 


(18) 


[« = X*. 


(19) 


[• 


v - ki- 


rn 
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Again, 


Qa X* d\ 

M (a 2 -X 2 ,S(X 2 -4 2 ) 2 (X 2 -c 2 )* 


_S f*_ 

4 J a *(•»- 

l 

__ c» _ 

' 8 Jl («’ 


XV(X*-6«)5 


(a 2 i> — 1) 2 (1 — b*v) 2 


i 

c 3 r . cdWw-i ) ) n*“ji 

= -i^L 8m J _! 


H- 


In order to evaluate the parts involving Rj, Il 2 , lot us first assnmo 
)n _ X>JX 

(iO_ — y y_ T> 

(a* - X 2 ) 2 (X 2 - 4 2 ) 2 (\2 - c 2 ) 2 

and substitute 

X 2 = a 2 cos 2 ip + i 2 sin 2 ip 
A. d X= — (a 2 — & 2 ) cos ip sin ip 
a 2 — X 2 = (a 2 — £ 2 ) sin 2 ip 
X 2 — 5 2 = (a 2 — & 2 ) cos 2 \p f 


which givo 


a 2 cos 2 \p + i 2 sin 2 ip 
dll= cfy 


(a 2 cos 2 \|/ + 6 2 sin 2 ^ — c 2 ) 2 
c 2 + £ (a 2 — c 2 ) - (a 2 -*2) sin 2 4, j 


| (a 2 - c 2 ) — (a 2 — 4 2 ) sin 2 4, j 




where 


C 2 £? ip JL 1 

T 7“ (a 2 -c 2 ) 3 (l — £ 2 sin 2 ij,) 2 dip, 

(a 2 — c 2 ) 2 (1 — A: 2 sin 2 4/) 2 


Hence we have 


a 2 — c 2 ’ 


0= — : y F (If, 4 .) - (a 2 - c 2 ) 2 E (4, 4 ,) 

(a 2 -c 2 )* 


( 22 ) 



222 A. Mukhopadbyay — Elliptic Functions and Mean Values . [No, 2, 
and since for 


we have also 


X=&, + = g, 

A = a, = 0 , 


and 


[»] 

H 


(a 2 -c 2 ) 3 


- Fj -(a^cV Ei 


= 0, 


since the elliptic integrals F and E are taken betweon 0 and 
Now 

R 1 X s JA 


X 


a (a Z -A2y 2 (A2_J2)2(X2_ f 2)2 

-If 

v A = a 

3f . , 6"] A=& 36 r X " b n,l\ 

= o Osm -1 j- + o’ I x 

«L X JA = a H J\=a A(A2-£3)s 


Similarly, we have 

*6 


S _ 36 (a 2 -JM C 2 O sin 4, ( 4 

10 I I 8 I a 2 cos 2 ip 4 “ ^ 2 bin 2 4/ * 


x 


B 2 \ 3 <?A 


« (a*-A s ) 2 (A»- 6 *j 2 (A 2 -c s ) 2 

■"Mil.*'*' 1 ©- 40 

-.X = 6 f\=z 


Of?A 


A(A 2 — c 2 ) 2 


A=6 


— 1[°] Si "‘’(s) 


3 r(a 2 — ft 2 ) | 2 


X ; 


Q sin cos if* dty 

(a 2 cos 2 4/ 4 - 6 2 sin 2 4/) (a 2 cos 2 4 * + b % sin 2 4/ — c 2 ) 2 
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The required average value of the volume is obtained by substi« 
tuting from (18), (19), (20), (21), (23), and (24) in (17), viz., we have 

M = - (— — c — — ^ 

“ 3a 6/ 


abc 


2 \ 3 


,/J»-cV , 2i 3 . , c /a®-5®\® 

“* (aw) +S-.”" Msr?) 


- 5 (* - 2 1 1) i 77753 r '- w ' + <“* “ J E ' <*> I 


( a 3— C 2 )2 

i d \j/ 
i sin 2 ijf 


I ** 

— _ (u 2 — b 2 ) 2 C 2 Si sin i|/ 
a 2 — c 2 I c 2 — k 2 si 

IT 

c(a 2 — Z> 2 ) j 2 12 sin rp cos \f> d ip 

(a 2 -c 2 )V o (€ 2 — A: 2 sin 2 ^) ( 1 — A; 2 si 


sin 2 if/) 2 


(25) 


wherein 




a 2 — c 2 ’ 


and O is expressed in terms of elliptic functions by equation (22). 

These two integrals occuring in the expression for M, can bo ex- 
pressed in terms of Jacobi’s functions, viz., putting 


we have 


and 


which give, from (22), 


r 'ii 

J Vi — A, 2 sin 2 ^ 

ij; = am £ 
tty = dn £. d£ 
sin if/ = sn £ 
cos \p = cn £ 

(1 — k 2 sin 2 *j#) 2 —dn £, 
j (1 — k 2 sin 2 ty) 2 d ip = I dn 2 £. d£ 


sin 2 £. d£, 


12 = -- 


- L £-(a*~c*)*£+l^ 


a*~cVj‘ m't d ( 


(a® — c*) 2 

= — — t-a- c*) * Om f 1 1), 

(a»-c *) 5 V 


29 
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so that the integrals become 

✓» 

O sn $. dn £ d£ 


and 


P 

P 


c* + dn* £ 


H sn £ cn Lit, 

« 2 +dw 2 £ 

V 

respectively. 

It can easily be shown as follows that the result is expressible i 
terms of circular and logarithmic functions only when the ellipsoi 
degenerates into a prolate or an oblato spheroid. Thus, consider tl 
portion of the definite integral in (17) which is due to R x and R a ; the 
since 


this portion becomes 

•6 \3 


- p — 

8 Ja («*- 


Assume 


R 1 +R 3 =|sm - 1 X J , 

. -if 6 -sA 2 -c* - c 


X 2 )3(X 2 -i 2 ) 3 (X 2 -c 2 ) 2 


I' 


X 2 


'I 




X» = 


which gives 


v/X 2 -^ = 
>\/x 2 -c 2 = 


b 2 — 2bc cos 0 + c 2 

b cos 0 — c 
sin 9 

b — c cos 9 


sin 9 

b \/ X 2 — c 2 - c \A 2 -6 8 = X 2 sin 0 


\d\ — — ^ 008 — — c cos 0) ^ 

sin 3 0 


Substituting, we get 


0 ( — b 2 -f 2bc cos 0— c 2 ) d0 


§ f 

sin 2 9 £ — a 2 cos 2 9 + 26c cos 0+ a 2 — 2>* — e 2 1 ^ 

= aitJd a 2 cos 2 9+2 bo cos0+a 8 — £>*— c 8 . d# 

_ 3 r ^<7 

8 j %/-“ w 2 cos 2 0 + 2bc cos 0 + a 2 — b 2 — c 8 
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In order that these may be reducible to logarithmio and trigonometric 
functions, the expression under the radical must be a perfect square^ the 
condition for which is 

& 8 c 8 = a 8 (& 2 + c 8 --a 8 ) 
or (c 8 — a 8 )(6 8 — a 8 ) = 0 

therefore, either 

c 8 = a 8 

or b 2 = a 8 


§ 4. Geometric Interpretation. 

It is interesting to remark that the geometry of the ellipsoid fur- 
nishes an interpretation of the quantity called 0 in (22), First consider 
the ellipsoid 

a ? 8 .v 8 2 8 , • 

3 + n* + 3 = * ; 


V 


then if S be its superficial area, we have, by Dr. Jellett’s theorem, * 

S = 27TY 2 -f 2 * 0.13 I 1 r> 

>® 8 )* 


where 


n S'* (1 -eV 8 **)& 

= 27ry 8 + 2 * 0/3 I 1 

Jo (l-e*x»)»(l-e'» 


a*-yt 
e* = — 


fi ' a = 


i — -y2 


a- /3 8 * 


Hence, if (Z S be an element of the superficial area, wo have 
dS — 27ry&. dx __ 1— e a e' 2 *i 2 

2*a/3 


Assume 

Therefore 


(1 — e 2 ^ 2 ) 2 (l — e ,2 a3 2 ) 2 
ca? = sin 0, etfo = cos 0 dO 

cos 0 dO 


— tfc. 


<ZS -- 


2* a f3 

1 1 — < /2 sin 2 0 




-C-) 


( e' 2 \ 2 

i--8in^) 

1 

- -he ^1 - sin 2 0^ d0, 


which is an expression of the same form as dQ. 


* Hermathena , vol. 17, 1883, p. 477. 
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If now, we assume 

ac 

a=aa, p = cr. y=<rc, 

where a is a constant to be suitably chosen presently, we have 

a»-6» 

a* a 3 

e' 3 a 3 — & 3 _ 7 fl 1 _ c 3 

= e~ 6 ~ ~ l . i’ . 

a (a 3 — c 3 ) 3 

Tlierefore 

2 2 

dS — 27 r — cos 0 rW 
a 3 — c 3 

b 

c 3 c?0 \/ a 3 — c 3 /- — — — 

= 7 . = — -I ; — v 1 — & 2 sin 3 0 c 70 . 

a a 2 — c 3 \ ' 1 — & 3 sin 3 0 a 

As a is an arbitrary quantity, wo may, for the sake of symmetry, assume 

1 


so that now 


1 R 1 1 
a= /?= y = - 
c a a 


dS — - cos 0 HO 

a 'v n 3 — c 3 __ d!2 

27 r a ’ 

Tc 

Hence if dS be the superficial element of the ellipsoid whose axes are 
reciprocal to those of the given ellipsoid, wo have 

o 1 2tt 27 r . 

S4* -7 12 = 7— zrrr- Sin 0, 

abc a y/ a* — c* 

which is the geometrical relation in question furnishing the meaning of 

12 . 


§ 5 . Canonical Form for Volume . 

It may be observed that the expression for the common volume 
furnished by ( 12 ) involves two definite integrals A, B, whose values as 
given in (10) and (11) are not expressed in terms of known functions. 
They may easily bo reduced to the standard elliptic forms, but that would 
only increase the difficulty of integration with respect to r. Thus, 
from (10), we have 
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ir 

■pi 


b 2 (a* — r 2 ) + a 2 ( [b 2 — r 9 ) tan 9 o> ) T 
b 9 (a 9 — c 9 > + a 9 (b 9 — c 9 ) tan 9 w J 


Substitute 


so that for 


a 9 (b 9 — r 9 ) tan 9 <o=b 9 (a 9 — r 9 ) cot 9 9 , 


fi A ^ 

<«= 2 . 0 =<> 


«»= 0 , 0 =£. 

4 U 

Again, from tho abovo transformation, 
b /a 9 — r 2 \ 2 

tan <o=- ( — ) cot 9 

a \b 9 — r 9 / 

fr/a 2 — r 9 \ 2 eft? 
sec w w— a \j ) %__ r s ina ^ 

o 9 b 2 — r 2 (ft 9 cos 2 0 + a 2 sin 2 0) 
sec 2 o>= ^T(p_r2j7in2"5 ’ 


whence 


d»= -at (a 2 — r 2 ) 2 (i 2 -r 2 )^ . f , 2 JLVl 


V«— ' ^ 'V ' a 2 6 2 — r 2 (4 2 cos 2 0+a 2 sin* 0) 

Making these substitutions and putting 

. a 2 — ft 2 r 2 — c 2 __ ft 2 — c 2 r 2 


6 b 2 — c 2 a 2 — r 2 ’ ft 2 ?* 2 — c 2 


we get 


7 T 

a (4 2 -r 2 ) 8 Ta 

_ 6 (4» - c*/ (a 2 -r 2 )^ J 0 O “0* e " siu2 'M 1 ~ e * sin * 

But since 

l (P 1 1 1 


e 2 sin 2 0;(1 — e 2 sin 2 9j$' 


(1— /2 2 e 9 sin 2 9 ) (1 — e 9 sin 2 0; p 2 — 1 1— p 2 e 2 sin 2 9 /? 2 — 1 1 — e 2 sin 2 0 

we have 


o (1— /S^ 2 sin 2 9) (1 — e 2 sin 0)* 


=— r 


o (l—/3 2 e 2 sin 2 (L — e 2 sin 2 9 ) 2 
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1_ C 2 d$ 

(I — e* sin 8 


But from a well-known transformation,* 8 or from the identity 

d sin 0 cos 6 1 ,, . . 0 1 — e 2 1 

(l-e» sin* 0)*-- 3 

^ (1 — e* sin* 9) * e * 

we have at once 

it 


(1 — e 8 sin 8 0) a 


f 2 - — 3 =5^1 f 2 a - * sini *)*«» > 

»^ 0 (1 — e*sin*0) a e */ 0 


and consequently 

2 


ae 


p 

•s 0 (1— /3*e* sin* 9) (1 — e* sin* dp 

it 

2 ae 


p 

=/32_i 4 

-^r-T) /* 


(1 — /3 2 c 2 sin 2 0) (1— e 2 sin 2 0) 2 

7T 


6 8 — c 8 


Pi(“/3^ 2 , e) 


Z> 2 * #Z_ r 2 

— c 2 ) (a 2 — r 2 ) (r 2 — c 2 ) 


Bi M 


c 8 (a 8 — c 2 )' (t 8 — r 2 ) 8 

By making a similar transformation, we have, from (ll)r, 

_7T 

3 — r 2 ) tan 8 to ' 


/^2 ^ (a 2 -r 2 ) + (£ 2 - 

I (. (a 2 — c^) -f- (6 2 — 

•'o 

1 (&»-r*) 8 r 

(J*-e*) a fa»-r*) a J n 


c 2 ) tan 2 u> 


do) 


1 r 
* __ 

2 


d0 


where 




(1 -/W sin 2 0) (1 — e 2 sin 8 *0) a 
5 2 — c 8 


r 2 — c 2 


* See my paper On “ Poisson’s Integral,” J. A. S, B. 1888 , vol. lvii, pt, ii, 

pp. 100 — 106 . 
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and 

It 

/•- 

1 <70 


r 


(l-/3'M sin* 9) (1-e* sin* oj 
i*-c* 

J2_ c 2 ( a % — (r*-c*) „ /x 

“1 ('■) - 


• a 2 — c 2 (& 2 — r 2 ) 2 

Making these substitutions in (12), we get 

V (T 


ac 


& 2 -r 2 


(J*_ c *)2( a 2_ r 2)i 


| J»P, (-0V,«) -»»P, (-/3M,e) } ; 


and since 


b ~ C M 

ir M 


■X 


Vcfr, 


we have, by substituting for V and eliminating M between this equation 
and (25), a remarkable relation connecting four definite integrals. 


§ 6. Second Case. 

We now proceed to the consideration of the second case where only 
two of the vertices of the ellipsoid, viz., the extremities of the longest 
axis, are outside the intersecting sphere, so that we have 

a 7 r 7 b 7 c. 

It is not necessary to repeat the whole of the previous calculation for 
this case, as by Prof. Catalan’s beautiful transformation,* it may bo 
made to depend on the preceding investigation. Thus, if we put 

* = aa y=zby\ z = cz f 


r t r v r / 
-=c', - =b', - = a , 
a b c 


equations (1) and (2) are transformed into 

*' 2 -f2/' a + *' 2 = l 


(fHsK)'-- 


Wo have also 

c' Zl, b' 7 1, a' 7 1 
c' Z b' a' 
a' 7 b' 7 l’ 7 »'• 


* Problfcmes de Oalcul Integral par E. Catalan, Journal de* Mathematiquea 
(Lio&ville), ser. i, t. yi (1841) pp. 419—440 ; cf. p. 439. 
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Hence these two surfaces have the same relation as the sphere and the 
ellipsoid in the present case. The volume common to these two surfaces 
may, therefore, be obtained from (12) by putting 
a=a\ b — b , c=c', r=l. 

Hence, remembering that 

dx dy dz=abc dx * dy * dz\ 
we infer that the volume common to the surfaces 

x* 4- y* + z 2 = r 2 
x 2 y* * 2 
a 2 + b 2 c 2 

when a 7 r 7 b 7 c 

is obtained from (12) by writing 

r , r r 

a=-, o = c = - , r = l, 

c o a 

and then multiplying the result by abc. 

Making these transformations in (10) apd (11), we find, calling tho 
a 2 a 3 

now values of A, B, ^ B', - g A', respectively, 


7 r 

a® , C 2 a? ( r 2 —(b 2 sin 2 w -f c 2 cos 2 a>) > T 

r 3 I r s ( a 2 — (£ 2 oos 2 w + c 2 sin 2 a>) J 


dw 

a 


(i«) 


a® ■ ^*2 fl3 ( ?’ 2 (^ 2 cos 2 w-f c 2 sin 2 w) — b 2 c 2 ,<f 

r 3 I r 3 ( a 2 (Z< 2 cos 2 w-f c 2 sin 2 cjJ — b 2 c 2 5 * W ^ 

Making these substitutions in (12) and multiplying tho result by abc t we 
got for tho required volume 

V = i*r®-£a 3 A'+*a&cB'. 

Hence, if M bo tho average value required, wo have 

a 


M 

8 


/ 


Vdr 


so that 


x 


dr 


Vdr 
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-a 0“-“>4' 



Afdr+'^ibc 



which gives 




— 5“’ f A '* + | ic f 


B 'dr 


(28) 


If we compare the right hand side of this equation with the right hand 
side of (13), we find that, if in (13) we interchange a and c, we obtain 
exactly the same expression as in (28) ; similarly, the values of A' and 
B' in (26) and (27) are derivable from the values of A and # B in (10) 
and (11) by interchanging a and c in the latter ; hence, the value of tho 
right hand side in (28) is obtained from the value of the right hand 
side of (13) by interchanging a and c in the latter. 


30 
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XII . — A Descriptive List of the Uredine© occurring in the Neighbourhood 
of Simla (Western Himalayas). Pt. II. Puocinia . — By A. Barclay, 
M. B. t Bengal Medical Service. 

[Beoeived 27th March \ — Bead 3rd April} 1889.] 

(With Plates XII, XIII., & XIV.) 

In this second instalment of a descriptive list of the Uredinece of 
Simla (commenced in this Journal, Vol. LVI, Pt. II, No. 3, 1887), I 
propose giving the characters of all the Puccinia with which I am 
acquainted, dividing them artificially into two classes, (a) those occur- 
ring on hosts other than the grasses (and sedges), and (b) those on the 
grasses and sedges. The former list is, I believe, fairly complete, but 
doubtless many additions will be made in future to the latter. These 
fungi on grasses are often so inconspicuous that they readily escape even 
trained observation. 

I had hoped to have completed the list of jEcidial forms by de- 
scribing those on the Ooniferce , one on Jasminum grandiflorum , L., and 
another on Qeranium y sp., before proceeding to the teleutosporic forms ; 
but, as I must delay the publication of a description of the former until 
I shall have filled up certain gaps in my notes of them by further 
observation, I think it better to proceed with the other forms rather 
than to delay the whole series, more especially as my recent absence 
from India for a year has already interfered with work too long. 

In the list now given, sixteen species are described in the first list, 
of which three, I believe, are new ; and nine in the second list, of which 
four are perhaps new. In the case of thoso species which occur on grasses, 
it is extremely difficult to decide which should be considered new, and 
which should not. Any classification of them must remain extremely im- 
perfect until their life-histories are known. Of the new species in the first 
list, that which I have named Puccinia Rosa is interesting in giving rise 
to a powerful odour, and in possessing an all-pervading mycelium in the 
shoots attacked. P. Qalii y Pers., exhibits an instance of very unusally 
long retained power of germination in the uredospores. P. Rubios 
appears to be a complete autcecious Uredine in which ©cidial fructifica- 
tion has dropped out.* 

I have arranged the species in List I. under group headings Leptcb 
puccinia f Micropuccinia, &c., as is done by Winter in his workf ; but I 

* As this paper was passing through the press, I have been ablo to confirm this, 
and further details will be found in ( Scientific Memoirs by Officers of the Army of 
India', PartV. 

t Die Pilze Deutsohlands, &o. 
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hare not attempted tbe same subdivision in List II., beoause I am by no 
means sure that oredpspores are not produced in those oases in which 
I do not happen to have found them. 

List I. 

a. (Leptopnccinia). 

1. Puccinia Rosa:, nor. sp. 
on Rosa macrtyghylla^ Lindl. 

This canons fangus does not occur in Simla, bat is abundant at 
Narkanda, some forty miles distant from Simla towards the interior. It 
is curions in several respects. In the first place the mycelium pervades 
the whole of the tissues of the shoots attacked, and almost every leaf 
in such a shoot bears spores. The affected shoots are paler in colour 
than normal and somewhat hypertrophied. 

All attacked leaves aye discoloured and much smaller and thicker 
than the normal ones. The diminished size is duo to the fact that 
apparently only the young leaves are attacked and, when attacked, are 
arrested in growth. Another peculiarity in this fungus is that, when the 
spores are formed, the whole affected part of the plant has a most offensive 
foetid smell, which I can only compare with the smell of the stalk of 
flowers of certain Ariscema. It is a smell which suggests the attraction 
of flies to the part ; but I never actually saw flies thus attracted. The only 
other Puccinia emitting a powerful odour with which I am acquainted is 
P. snaveolens , (Pers.), and this fungus likewise gives rise to deformity 
in the host’s tissues. The fungus is so far away from Simla that I have 
had no opportunity for closely studying it. The mycelium appears to be 
perennial, but I have not been able to prove this. The teleutospore 
pustules are large, brown, and powdery, the spores being very deciduous, 
breaking off from their beds with only a fragment of stalk adhering to 
them. This fungus is met with in May and June : after that the parts 
bearing the fungus wither. 

The spores when examined by transmitted light are orange-red, falling 
off readily from their beds with generally only a small fragment of stalk 
adhering. The spores measure about 36 p in total length, and 18 to 22 /a 
in width at the septum. The epispore is very characteristically marked 
by longitudinal, or more frequently oblique, striation passing continuously 
over both cells, giving the spore a twisted appearance somewhat like the 
ovary of orchids. These stri® are interrupted ridges, as may readily be 
seen in empty spores after germination (Figs. 6, 7, PI. XII). Placed in 
water they germinate readily immediately after ripening. The upper 
cells germinate first usually. The yellow contents of the spore wander 
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into the germ tube. The promycelium divides into four compartments, 
but usually only the distal three bear sporidia, though occasionally all 
four do so. Sterigmata are formed at the middle of the compartments, 
excepting in the case of the terminal cell, where the sterigma is terminal. 
The promycelium of the lower cells emerges from a point near the sep- 
tum. The sporidia measure 10 /a in diameter. 

2. Puccinia Urtic2E, Barclay, 
on ifrtica parviflora, Roxb. 

I have described this Puccinia elsewhere,* bat will here briefly 
recapitulate its characters. The leaves in antumn (October) often bear 
numerous pustules on the under surface, varying from the size of an 
ordinary pin’s head to 3 mm. in diameter. These pustules are very 
convex towards the under surface of the leaf with a corresponding 
concavity above. The invaded areas are at first pale yellow both above 
and below, but afterwards become brown below and orange yellow with 
a pale green margin above. The pustules consist of aggregations of 
minute circular prominent spore beds. The spores are firmly adherent, 
brown, thickened at the apex, and vary greatly in size and shape (Fig. 9, 
PI. XII). One of average size measures 40 /a in total length (upper cell 
18 /a and lower 22 /a) and 17 /a in greatest breadth. Double-headed spores 
are not uncommon. They germinate immediately after ripening in water, 
throwing out promycelia in 24 hours, the upper from the apex and the 
lower from a point near the septum. The sporidia measure 12 X 8 /a. 
No uredospores are over formed so far as my observations extend. 
This puccinia has no connection whatever with the life history of the 
well known JEcidium Urticce , Schum. 

3. Puccinia Saxifrage ciliam, nov. sp. 

on Savifraga ligulata , Wal., var. ciliata, Royle. 

This, so far as I am aware, is an uncommon parasite, and I have found 
it only in two localities. In one place, I found it in July, in the other, as 
early as the end of February. An attacked leaf displays a large number 
of minute dark chesnut-brown pustules about the size of an ordinary 
pin’s head, always on the lower surface, each surrounded by a conspicuous 
yellow zone (Fig. 7, PL XIII). The unburst pustules are of a pale rosy 
yellow colour. They are very irregularly scattered over the surface of the 
leaf, and their positions beneath are indicated above by red spots. The 
spore beds are well raised and hemispherical. The spores are light brown 

* Mcidium Urticce , Schum., var. Eimalayense , ‘ Scientific Memoirs by Medioal 
Officers of the Army of India * 1887, Part II, p. 38. 
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tod firmly adherent to their beds, breaking off with a long piece of the 
stalk adhering (70 /* long in one case measured). Each cell has a clearly 
defined nuclear space (Fig. 8 a, 5, Pl. XII). * The free end of the spore is 
considerably thickened and pointed. The spore is elongated, spindle-shap- 
ed, well constructed at the septum, and narrowing at both ends (Fig. 8, 
Pl. XIII.) The whole spore measures when moist from 51 — 65 /* in 
length, the upper cell from 26— 36 ft in length by 16 ft in greatest breadth, 
and the lower {rom 25 — 31ft in length by 14 ft in greatest breadth. 
The septum measures 11 — 12 ft in breadth and the thickening at the 
free end 6 — 11 ft in depth. After lying 24 hours in water some spores 
germinated throwing out short promycelia with colourless contents. The 
upper promycelium emerges from a point to one side of the apex, and the 
lower from a point near the septum. They did not go on to the forma- 
tion of sporidia. # 

Remarks. — These characters do not agree with those given by 
Winter,* for P. Saxifrage^ Schlechtd., or P. Adoxm , D. C. In the 
former case, the teleutospore pustules are aggregated together in irregu- 
lar and variously coloured areas (seldom isolated), and the spores are 
deciduous and much smaller than those of the Simla species. The teleuto- 
Bpore beds of P. Adoxce likewise coalesce, and the spores are deciduous 
and considerably smaller (SO — 45 ft long). In one point, however, thore 
is a resemblance : in both the free end has often a pale lengthened 
thickening or projection. But, as P. Adoxce is an autcecious Enpuccinia , 
I am inclined to regard the Simla species provisionally as distinct. 

4. Puccinia Ciroej:, Pers. 

on Qirccea alpina, Linn. 

This fungus is mot with at higher elevations than Simla, namely, 
about 9000 feet. I found it occurring plentifully in the forests near 
the “ Chor ” mountain. Each attacked leaf usually displays numerous 
dark brown pustules on its lower surface (50 and more) varying in size 
from a minute point to 1 to 2 m. m. in diameter, and each surrounded by 
a zone of discolouration. Examined with a lens each pustule is seen to 
consist of numerous minute hemispherical beds aggregated together. 
The teleutospores are firmly adherent and when scraped off become 
detached with a long piece of stalk adherent and usually come off in 
masses. The spores are very small, brown, elongated, constricted at the 
septum, much thickened at the free end with the lowor cell narrowing 
towards the stalk (Fig. 11, Pl. XIV). The free end is more or less pointed. 
Herbarium specimens of spores when moistened measure from 30 to 32 p 
in total length (the upper and lower cells being usually equal in length) 

# Loc. cit. 
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and 7 to 9 p in width at the septum. The apical thickening is 6 to 7 /* 
in depth. 

Remarks . — This fungus is probably identical with P, Oirecem , Pers. 
I only once visited the locality where it oocurs, in October, and do not 
know therefore whether earlier spores of a somewhat different character 
are formed as is the case with P. Cvrcceoe. 

b. Micropuccinia. 

5. Puccinia Geranii silvatici, Karsten. 
on Geranium nepalense , Sweet. 

During April to June 1 have on several occasions found this 
plant attacked by a Pwccima-boaring mycelium with this peculiar 
character .that, when it attacks the stem, as it frequently does, it 
gives rise to very considerable hypertrophy of the host’s tissues. The 
fungus is by no means a common one and usually attacks the leaf blades, 
distorting and crumpling them (Fig. 10, PI. XII), and forming spore 
beds in little dark reddish brown pustules on the under surface. A few 
isolated pustules occasionally open on the upper surface. The pustules 
are aggregated together in patches of various size, but generally large, 
sometimes involving half the whole surface of the leaf. On the leaf, 
the individual pustules are so closely packed together that a superficial 
examination would induce one to believe that the whole patch is one large 
spore bed. When the stem or petiole is attacked, the individuality of each 
pustule is more marked probably because of the hypertrophy always at- 
tending such cases. In one specimen I found the fungus had attacked a 
node of the stem where three shoots were given off, causing great hyper- 
trophy (Fig. 11, PI. XII) with pale rosy discoloration of the superficial 
tissues. Petioles were often found attacked and hypertrophied. The 
pustules on the stem and petioles were often oblong or linear. The my- 
celium apparently has a distinct preference for invading the vascular tis- 
sues, because, even when the leaf blade is attacked, it is frequently observed 
that the mycelium runs mainly along a main nerve, which is then hyper- 
trophied, and the space in the angle between two attacked nerves is often 
filled with numerous confluent pustules. The upper surface of the leaf, 
opposite the spore pustules below, is paled and somewhat reddish. 
Small patches of invasion on the leaf blade are usually convex above, 
the lower or concave surface bearing the spore beds. 

The spores are brown and powdery very easily detached from their 
beds with only a small fragment of stalk adhering. The upper and lower 
cells are usually equal in size, and there is little or no constriction at the sep- 
tum. They are very uniform as a rule in size and shape (Fig. 12, PL XII). 
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A fresh typical spore just moistened measured 30 p in total length (15 p 
to each cell) and 16 p in breadth at the septum. Spores which had lain 
some hours in water measured on an average as follows : — whole length 
30.6 p ; length of upper oell 16*6 p ; length of lower cell 14*8 p; breadth 
at septum 17'6 p. Among the spores were some fine paraphyses* There 
is a curious tendency in these spores to divide into more than two 
cells : for example I once saw a spore divided into 4 cells each 10 p in 
length, the brejwlth of the septa being 19 p ; on two other occasions I 
saw a spore divided into 3 cells suggesting a comparison with Phrag - 
midium spores. The epispore is beset with coarse warts or tubercles 
over both cells. I frequently placed these spores in water with a view to 
observing their germination, but on two occasions only succeeded in seeing 
commencing germination only in the upper cell. In one case after five 
days I saw a spore with a promycelium from the free epd of the 
spore 22 p long and 8 p broad with colourless granular contents. In 
another case I saw the same after 48 hours, but in neither case did 
development proceed any further.* 

Remarks . — I have named this species provisionally Pucc. Qeranii 
silvatici, Karsten, but it is quite possibly a new species. It does not agree 
with the characters of P. Qeranii , Cda. • 

c. Hemipuccinia. 

6. Puccinia Roscoeje, nov. sp. 

on Ro8Coea alpina , Royle. 

In September the loaves of this plant are often found attacked with 
a Puccinia-bearing fungus. Small pustules with a tendency to coalesce 
are found on the under surface of leaf blades, each surrounded by an 
area of paled tissue. Sometimes neighbouring areas coalesce, but as a 
rule each pustule remains distinct from its neighbour. Each pustule 
usually contains some uredopores also, which are oval, beset externally 
with a few spines, containing orange-yellow matter, and measuring 
28 X 18 p when moist (Fig. 1, PI. XII). The teleutospores measure 
when moistened 32 p in total length each, all being nearly equal in size 
(16 p in length). The upper cell is usually somewhat broader than the 
lower, measuring 17 p against 15 p, and is thickened at its free extremity. 
The spore is constructed at the septum (Fig. 1, PI. XII). These spores 
commence to germinate readily in water at once after ripening, but I have 
not observed the formation of sporidia. These are probably formed only 

# As this paper was passing through tho press, I observed the complete develop- 
ment of promycelia in tho normal way. The promycclia are short and bear sporidia 
measuring 12 x 6 ft. Secondary sporidia are occasionally formed. 
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after the spores have rested for a time. I only observed the germination 
immediately after ripening when a proraycelium was emitted from each 
cell, that from the upper emerging from the apex, the other from a point 
near the septum (Fig. 1, PL XII). The promycelium measures about 
6/m in diameter. I never observed the uredospores germinate. 

7. Puccinia flosculosorum, (Alb. et Schw.) 

on Taraxacum officinale , Wigg. , 

The leaves of this plant are frequently seen from Spring to Autumn 
bearing dark brown pustules mostly on their upper surfaces. Generally 
only the youngest entire leaves are thus attacked. Little or no discolour* 
ation of the leaf tissue is at first occasioned. 

Each pustule contains numerous Puccinia and a few uredospores. ' 
These uredospores are chestnut-brown with resistent epispores beset 
with spines, and thus resemble Uromyces teleutospores rather than uredo- 
spores ; but their germination reveals their true character (Fig. 3, PL 
XII). When wetted, they are round or oval, measuring 24 p in dia- 
meter, sometimes 28 X 22 or 20 p (Fig. 2, PI. I). Each uredospore has 
two germ pores. A few pale single-celled spores may also be found 
(Fig. 2, PI. XII) with vacuoles; but these are probably immature uredo- 
spores. 

The teleutospores are readily detached from their beds with only 
a fragment of stalk adhering. They are chestnut-brown, slightly con- 
stricted at the septum, rounded at both ends and thickened at neither 
(Fig. 2, PL XII). They measure when wetted 36 p in total length and 
22 p wide at the septum, which usually divides the spore ipto two equal 
parts. The epispore of both upper and lower cell of the spore is dis- 
tinctly tuberculated. I never succeeded in getting these spores to ger- 
minate. 

Remarks. — This is probably P. flosculosorum (Alb. et Schw.) or P. 
Taraxaci , Plow, the characters of the uredo- and teleuto-spores agreeing 
in every respect. But while the European species is associated with 
©cidial fructification, this is never found in Simla. Two varieties of 
the European species are described,* (a) Forma crepidis and (b) Forma 
Hieracii (Schum.) The former (a) is associated with an cecidium , the 
latter ( b ) is not. t . Magnus produced teleutospores of the latter (6) by 
sowing ©cidiospores from Taraxacum on the leaves of Hieracium } sp. 
As we have no form (6) in Simla and no JEcidium bn Taraxacum , it 
would appear that form ( b ) with its associated JEcidium is an entirely 
different fungus. 


# Winter, loc. cifc,, p. 20 7. 



1889.] 


occurring in the neighbourhood of Simla. 


239 


8. Poooinu Galii, Pers. 

on Galium aparine , D. 0. 

This fungus may be found very largely distributed in autumn, 
commencing about October. Small circular dark brown pustules are 
formed on the under surfaces of the narrow leaves with often a paled 
yellowish area on the corresponding opposite or upper surface. Each 
leaf usually contained two, or three, or evon more such pustules I once 
counted 13 pifbtules on a single leaflet. , These pustules contained 
Puccinia spores, with always a few uredospores, but, although I looked 
carefully earlier in the season, I never found simple uredo pustules. 

The uredospores are oval, measuring 23 x 20 /z when well moistened, 
with a brown tuberculated episporo. These spores germinate readily in 
water, throwing out a simple germ tube after the usual manner of uredo- 
spores (Fig. 5, PI XII). One such gorm tube measured O^ITS mm. in 
length and 5 to 6 /a in diameter. Into this tube the protoplasm of the 
spores wandered, collecting in tho distal end. Each spore appears to 
have two gorm pores, but only one germ tube is emitted. A curious 
feature about those uredospores is the comparatively long time thoy 
retain their vitality. In a cultivation of telcutospores with material 
collected in October, and set in water on the 26th March following, all 
the uredospores present, of which there were several, germinated in 24 
hours, whilst tho telcutospores still remained in statu quo. 

The teleutosporcs are brown bodies, not easily detached from their 
beds, and breaking off with a portion of stalk adhering. In each cell 
a distinct nuclear vesicle is seen. The spore is constricted in the 
middle at the^septum, and the free end is considerably thickened. The 
septum usually divides tho spore into equal halves (Fig. 4, PI. XII). 
The whole length of the spore when well moistened is about 44 fx, 
and the breadth at the septum 14 /z. Tho greatest breadth of the 
upper cell is 21 /z, whilst that of tho lower is 16 fx. The portion of stalk 
adherent to the detached spore is generally about 30 fx in length. Tho 
thickening of the free end of the spore is 7 to 13 jx. The above are 
average measurements, but the spores are not very uniform in size. 
These spores germinate freely in spring throwing out promycelia from 
the apex of the upper cell, or from a point a little to one side of it, and 
from a point near the septum of the lower cell. The promycelia as 
usual divide into 4 cells each forming a sporidium at the extremity of 
a sterigma. The sporidia measure about 13 x 9 fx and germinate by 
throwing out a narrow germ tube 2 fx in 'diameter. 

Remarks. — I have nanjed this P. Galii and not P. Valantice , Pers., 
as/on the whole, the' characters of the teleutospore agree better with 
31 
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those of the former. Moreover, the latter is, a Leptopuccinia without 
uredospores. On the other hand, the uredospores of the former are 
somewhat largetf than those I have described above, and the European 
species is associated with an autcecious cecidium , which we never find in 
Simla. Another difference in the Simla species is that the spore beds 
are always isolated, small, and circular, whilst those of P. Gain have a 
tendency to coalesce into irregular masses. 

9. Puccinia Acetosje, Schum. 

on Rumex nepalensis , Spr. 

This fungus is very common in Simla and is chiefly remarkable 
for an apparent lichenoid symbiosis between the mycelium and the 
chlorophyll-containing cells of the host, such as is described by Dr. D. 
D. Cunningham, F. R. S., in Eavenelia .* 

The areas of the leaf blade invaded by the mycelium remain bril- 
liantly green long after the rest of the leaf is yellow. Tho parasite 
is first met with in October, when tho leaves may be seen to bear dark . 
brown minute circular pustules, often with a distinctly circinate ar- 
rangement, both on tho upper and lower surfaces, often in extraordinari- 
ly large numbers. At this time, if tho spores bo examined, they will be 
found to consist of round or oval single-celled bodies of a pale brown 
colour measuring from 24 /a in diameter to 28 x 21 /a. These spores are 
easily detached from their beds without any portion of the stalk adher- 
ing as a rule. They have a fairly stout opisporo beset with well marked 
warts, and are thickened very slightly at the free end (Fig. 13, PI. XII). 
Tho contonts are sometimes finely granular throughout, but frequently 
several oil globules aro found in the granular protoplasm. These are 
uredospores, and they germinate readily in water, throwing out very long 
simple germ tubes. I have found uredo pustules with a few teleuto- 
spores in them in March on green leaves, and the spores from them 
germinate very readily. I do not know whether these pustules had 
developed recently, or whether they had romained over from the previous 
autumn. My impression is that they were of quite recent formation. 
Later, the same pustules produce puccinia , which are brown, rounded, and 
with little or no constriction at the septum (Fig. 13, PI. XII). These 
spores are very readily detached from their beds, breaking off with only 
a minute fragment of the stalk adhering. They have a characteristic 
knob-like thickening at the free end. The total length of the moisten- 
ed spores varies from 40 to 32 /a, and the breadth at the septum from 18 to 

* On a now Genus of tho Family Ustilaginece , * Scientific Memoirs by Medical 
Officers of tho Army of India,* Part III, p. 31. 
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22 p. The average length is 35 /a, and the average breadth at the nep- ' 
turn, whioh usually divides the spore into two eqq&I parts, is 19*8 /a, I 
have never observed the germination of these spores* * * 

Remarks. — These characters agree on the whole with those of P. 
AcetosoB, and I think there can be no doubt that the European and the 
Simla forms are identical. In the Simla species I have neyen observed 
pustules on the petiole or stalk as in the European species. ~ 

• 10. Puccinia Helvetica, Schroter. 

on Rubia cordifolia , Linn. , 

In July, soon after the rains have commenced, this plant puts out 
new leaves, which are early attacked by a urcdo-bearing fungus, diftei- 
ing from most similar fungi in the urodo-pustules being brown and 
being intimately associated with spormogonial production. On tho 
upper surface of the leaf, a number of pale yellow circular* patch os are 
seen, irregularly scattered about, each measuring about 3 mm. in diam. 
(Fig. 5, PI. XIII.) Tho nifmber of pustules on each loaf varies from one 
to 120, and even more. Within tho paled circular area, a circle of minute 
brown uredo pustules are produced, which sometimes remain separate, 
but which sometimes coalesce laterally, and within this brown circle, in 
tho centre of the yellow patch, is a 'group of spermogonia. Vibwod 
from the lowor surface (Fig. 4, PI. XII 1) of the leaf, the yellow discolo- 
ration is less marked, but the circinate arrangement of uredo pustules is 
even better marked than above, and, in tho centre, on tho lower surface 
also, is a smaller group of speimogonia. Tho ciiclos of brown uredo 
pustules on the upper and lower surfaces of the leaf aro oxactly opposite 
each other. 

Those brown pustules contain brown urodosporee, borne singly on 
stalks, with a few paraphyses among them. The spores, which are 
oval, are readily detached, coming off without any portion of stalk adher- 
ing, although the place of union with tho stalk is generally clearly re- 
cognisable on the detached spore. Tho spores have a well defined 
epispore beset with sharp spines, and, when just wetted with water, 
measure on an average 26 8 x 21 2 fi. The stalks measure about 50 /a 
in length. These uredo pustules are found also on the petioles and 
stalks. 

In the autumn, when the persistent leaves are drying, they are 
covered with black teleutosporo beds, mostly exhibiting tho same cir- 
cinate arrangement above described, but many are also isolated as 
shown in (Fig. 6, PI XIII). These telehtosporo pustules are mostly on the 
upper surface of tho leaf, ]3ut a great many are formed also on the under * 
surface. The dried leaves remain attached to tho dry stalks throughout 
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the winter, and, indeed, do not fall off until the rains commence, when 
they fall, but by this time new young leaves have already been unfold- 
ed. It would thus appear that the teleutospores germinate at the com- 
mencement of the rains, infecting the new leaves, though a few experiments 
I made with a view to verifying this did not succeed.* If infection 
of the new leaves by the teleutospores on the old ones does actually take 
place, we have an autcecious Uredine in which the aecidial fructification 
has dropped out, for I am quite certain that no aecidium is produced by 
this fungus. It, however, repaains to be proved that the teleutospores 
give rise to the production of uredospores. In the meantime, the fungus 
must be classed with such forms as P. suaveolens , (Pers.), P. Oreoslini 
(Strauss), and P. Vincce , D. C., among the Hemipuccinia y all of whioh 
produce spermogonia together with uredo- and teleuto-spores, without s 
any cecidium. 

The teleutospores are plump brown spores, constricted at the sep- 
tum, with well marked apical thickening, which is rounded usually, but 
which is sometimes conical either in the centre or laterally. The lower 
cell narrows towards the stalk, which is long and adherent. The surface 
of the epispore is smooth (Fig. 14, PI. XII). Each cell usually displays a 
clear nuclear vesicle. The freshly gathered spores, when moistened, 
measure from 49 to 54 /x in total length (upper cell from 25 to 30 /x, and 
lower 24 /x) and 13 to 15 /x at tho septum. The apical thickening is 8 
to 9 /x in depth. 

Remarks . — I have called this P. helvetica with some hesitation. In 
the European species no mention is made of the existence of spermogo- 
nia, a prominont and invariable feature in the Simla species ; but the 
measurements of the uredo and teleutospores correspond fairly well. 

11. Puccinia Menthj:, Pers. 

on Origanum vulgare , Linn. 

While writing this list, I found, in March, this host harbouring a 
Puccinia- bearing fungus. Some plants were very extensively attacked, 
bearing dark brown pustules on tho under surface of the blade. The 
pustules are small, round, and hemispherical, and do not tend to coalesce. 
Sometimes each leaf bears a very largo number of such isolated pustules, 
sometimes only one. Tho position of these pustules is indicated on tho 
upper surface of the leaf by dark spots surrounded by a zone of slight- 
ly paled tissue. The pustules contain both brown uredospores and 
teleutospores, the former the more numerous (at this season at any 
rate). Both spores are very easily detached from the spore bed. 

* As this paper was passing through the press, I succeeded in reproducing the 
uredo stage with tho sporidia of toleutosporos gathered in the preoeding autumn. 
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The uredospores are light brown, mostly round, some oval or pyri- 
form, with a tuberculated or spiny epispore. They measure, when just 
moistened, about 25 fx in diameter. They germinate very readily in 
water, throwing out an ordinary germ tube, simple and unbranohed. 
When germinating, they are seen to possess 2 to 3 germ pores. 

The teleutospores fall off easily, with a short piece of stalk adher- 
ing. They are brown, rounded at both ends, little or not at all con- 
stricted at the septum, without apical thickening as a rule, and with a 
tuberculated or # spiny epispore. When just* wetted, they measure about 
28 /x in total length by 20 fi at the septum. The septum divides the 
spore into two equal halves. These spores also germinate readily at 
once. The promycelium is short, and usually produces 3 to 4 sporidia 
on very short sterigmata. The sporidia are oval, measuring 8*5 x 6*5 fi 
to 10 X 8 p. They germinate readily, throwing out a fine long germ 
tube (Figs. 15, 16, PI. XII). 

Remarks . — I have called this P. Menthcc , provisionally, as the uredo- 
spores and teleutospores agree in characters with those of that species. 
It must be observed, however, that the eecidium is unknown here, and 
I have therefore placed the parasite under Hemipuccinia , and not under 
Auteupuccinia, as is of cours.e done in Europe, whero the eocidium also 
occurs on the same host. - In this respect, both this Indian species and 
that on Taraxacum officinale (see above) are interesting in being unac- 
companied by secidial fructification. Biological evidenco may show, 
later, either that the species is distinct from the European, or that the 
mcidial fructification on the same host in Europe is not genetically re- 
lated with the uredo- and teleuto-spores. 

d. Eupuccinia (hetercecious). 

12. Puccinia Polling, Barclay. 

on Pollinia nuda, Trin. 

This is an exceedingly abundant spocies, and is related to the 
AEcidium on Strobilanthes Dalhousianus, Clarke {JEcidinm Strobilan - 
this, Barclay*). Uredopustules are situated mostly on tho under surface 
of the leaf, and are not numerous : they are oval or shortly linear. The 
uredospores are pale brown, and the epispore is beset with tubercles. 
They measure on an average 216 x 20*2 p. 

The teleutospore beds are usually very numerous on each attacked 
leaf, mostly in the lower surface ; they are long, linear, and black. The 
spores germinate readily immediately hfter ripening, as well as after a 

* On the Life History of a new JEcidium on Strobilanthes Dalhousianus , Clarks. 
* Scientific Memoirs by Medical Officers of tho Army of India/ Part II, Calcutta, 1887. 
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winter rest. They are firmly adherent, and a portion of stalk remains 
on detached spores. The spores are rounded at both ends, but little 
constricted at the septum, and with the free end slightly thickened. 
The epispore is studded with fine tubercles. The spores measure 36 /a in 
total length, and 16 /a at the septum. The upper promycelium emerges 
from the apex of the spore, a little to one side, and the lower from a 
point near the septum. The sporidia measure from 10x6 ja to 12 x 7 /a 
(see also J. A. S. B., Vol. LYI, Pt. II, No. 3, 1887). 

( 

* 

13. PucciNiA Caricis, Schum. 

on Carex setigera, Don. 

This is a widely distributed species and stands in genetic relation- 
ship with JEcidium Urticce y Schum, var, Himalayense , Barclay.* 

Uredopustules are not very numerous, and are found on the upper 
surfaces of the leaves : they are inconspicuous, small, brown, and linear 
or oblong. The spores are elliptical or pyriform, and are beset with 
prominent tubercles. They are pale yellow, and measure on an average 
from 19*8 x 13’5 fx to 19*2 x 12*8 p. 

The teleutosporo pustules are minute, circular, and black, mostly 
on tho upper surfaces of the leaves. The spores are dark brown, firmly 
adherent, constricted at the septum, thickened at the free end, and 
usually narrowing towards the stalk. They germinate readily imme- 
diately after ripening as well as after a winter rest. They measure on 
an average 56 fx in total length and 15 /jl at the septum v The promy- 
celium of the upper cell emerges from the apex, and that of the lower, 
from a point near tho septum. Four sporidia aro formed usually on 
each promyeolium, measuring 12 x 8 /a. 

<?. Epuccinia (antoecious.) 

14. Puccinia Viol.®, Schum. 

on Viola serpens , Wall. 

15. Puccinia Fragari m, Barclay. 

on Fragaria vesca, Linn. 

For descriptions of these two Puccinia } see J. A. S. B., Vol. LVI, 
Part II, 1887. 


16. Puccinia Pimpinellj:, Strauss. 

on FimpineUa diversifolia, D. 0. 

I have described the characters of this fungus in the Journal of 


* * Scientific Memoirs by Medical Officers of the Army of India/ Part II, 1887. 
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thiB Society above quoted. I then noted that the teleutospores are 
formed in autumn, and that I had not observed their germination. 
Early this Spring (middle of February), however, I observed a few 
young seedlings with teleutospore pustules on the young green leaves 
of the same characters as those I found in autumn, and these germin- 
ated early in March in water. The promycelium of the upper cell 
emerges from the upper half of the upper cell, but not from its apex 
(see Fig. 12, Pl. XIII), whilst that from the lower cell emerges from a 
point nearer tlfe stalk than the septum, and, takes a course in a direction 
opposito to that of the upper promycelium. The sporidia are long nar- 
row bodies, about 26 /i to 18/* in length and 8 fx in width, on short 
pointed sterigmata, and the promycelial tube opposite a sterigma is 
about 10 fx in diameter. The sporidia frequently germinate while still 
Attached to the promycelium. 

Early in March, I found similar young seedlings already attacked 
by an Mcidium, but, although I made several attempts to reproduce 
the cecidium with these freshly gathered and germinable teleutospores, 
I did not succeed. I am therefore forced to believe that the teleuto- 
spores are not genetically related with the cecicttum- bearing fungus on 
the same host. The matter requires further investigation. 

LIST II. 

17. Puccinia Arundinell^, nov. sp. 

on Arundinella setosa , Trin., and A. Wallichii , Neos. 

This fungus is not uncommon. The teleutbspore beds are oval or 
slightly linear on the under surface of the blade. The uredo pustules 
are peculiarly brilliant brick red, and are formed in July and August. 
The teleutospores are brown bodies slightly constricted at the septum, 
somewhat thickened at the free end, and breaking off usually with a 
long portion of stalk adhering (Figs. 7, 8, PI. XIY). In each cell a nuclear 
vesicle is often present. The whole length of the spore when moisten- 
ed is about 46 /a, of which 24 /a belong to the upper cell, and 22 /a to the 
Jower. The breadth at the septum is about 20 /a. After a winter's rest, 
these spores readily germinate in water, each cell throwing out a charac- 
teristic promycelium. That from the upper cell usually emerges first 
from the apex of the spore, while that from the lower cell issues 
from a point near the septum (Fig. 7, PI. XIY). Each promycelium 
forms four sporidia on as many sterigmata, and the sporidia, which are 
oval or kidney-shaped, measure on an average 10 x 7/a, varying from 
9 x 5 /a to 11 x 7 /a. The portions of stalk adhering to the spore 
measure 110 to 120 /a in length. 
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This fungus on A . Wallichii is not common. It forms linear black 
pustules on the lower surface of the leaf. I have not found uredospores 
on this host. The teleutospores are brown, rounded at both, ends, 
equally divided into two by the septum, not constricted at the septum 
and thickened at the free end. Freshly gathered spores moistened , 
measure on an average 40 fi in total length and 18 p at the septum. The f 
thickening at the free end measures about 8 fi in depth. The free end is 
usually rounded, but sometimes more or less pointed. The spores break 
off from their beds with a long piece of stalk adhering (Fig. 11, PI. XIII). 

Remarks. — I have grouped these two fungi^together, as the teleqto- 
spores resemble one another closely ; but subsequent observation naay 
prove them to be distinct. It is I believe a new species. i 

18. Puccinia Andropogi, Schw, ^ 

on Andropogon tristis , Nees. \ 

This is not a common fungus, and I have only found teleutospores. 
Pustules of these spores are formed on the lower surface of the leaf ; 
they are linear or oval, tending to coalesce, and very numerous on each - 
attacked leaf. The Bpores are firmly adherent, in long stalks, brown, 
rounded usually at both ends, and thickened at tho free,Ond. The spore 
is slightly constricted at the septum (Fig. 13, PI. XIV). Freshly gather- 
ed spores, when moistened, measuro from 34 t o 41 /x, in total length ; the 
upper cell. varies from 17 to 21 p and the lower from 16 — 20/4. Tho 
width at the septum is 16 to 22 p, and the apical thickening about 8 p in 
depth. 

Remarks. — Two species of Puccinia on species of Andropogon are 
described in America,* one referred to P. Phragmitis (Schum) and the 
other to P. Andropogi , Schw. If the Indian species is identical with 
either, it is more probably with the latter, and I have therefore named 
it accordingly for the present. 

19. Puccinia Anthistirij;, nov. sp. 
on Anthi8tiria anathera, Neos.f 

The leaves, haulms, and glumes of this grass are often attacked by 
a fungus, bearing large conspicuous beds of sooty black teleutospores* 
sometimes so confluent, and so largely involving the surface area of tho 
part attacked as to suggest the idea that it is one of the Ustilaginece. 
Small linear or oval beds aro also met with, and indeed the largg beds 
are the result of the coalescence of these primarily small beds. The 

* Bulletin of tho Illinois State Laboratory of Natural History, vol, ii, art. iii, 
Parasitic Fungi of Illinois, pt. i, by T. J. Burrill, 1885. 

f I am not quite certain that this host has been oqr^ectly determined : it may 
prove to be a species of Bromus. „ - . - 
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spores are very firmly adherent, and, when scraped off, become detached 
with a long piece of stalk attached (Fig. 6, PI, XIV). The spores are 
spindle-shaped, pale brown when seen by transmitted light, w$ll con- 
stricted at the septum, and with a distinct apical thickening. Each o&l 
of the spore usually displays a clearly defined nuclear vesicle. The 
fresh spore, when moistened, measures on an average 45 6 /a ; the upper 
cell is usually a little longer than the lower, which contracts towards the 
stalk. The width at the septum is about 13 /a, and the thickening at 
the free end is*6 to 7 /a. Towards the end* of March these spores ger- 
minate in the usual way. The sporidia are oval, and measure 8 X 6 /a. 
I have not met with any urodospores on this grass. 

Remarks. — This is probably a new species. ♦ 

20. Puccinu Chrysopooi, nov. sp. 

on Chrysopngon gryllu Linti 

This is a very abundantly distributed parasite, forming well raisod 
plump, oval, or broadly linear dark brown pustules : they germinate very 
readily in spring in water. After 24 hours in a water cultivation they 
were observed to have thrown out long promycelia, into the distal ends 
of which the orange-yellow contents qf the spore had wandered. The 
end of the promycelium divides into four cells, each , of which produces 
a sporidium on unusually long sterigmata. The sporidium (14 x 12 /a), 
which is oval, often germinates while still attached to the sterllfraa, for- 
ming a secondary sporidium. The germ tube of the primary and secondary 
sporidium is often slightly spiral (Fig. 10, PI. XIV). The promycelium 
of the upper cell emerges from a point near the apex of tho cell, and 
that from the lower from a point near the septum (Fig. 9, PI. XIV). The 
promycelia were often observed to acquire unusual forms, such for ex- 
ample as is represented In the figure, whero the promycelium of tho 
upper cell has divided into three cells, two of which have thrown out 
remarkably long and stout sterigmata, which, however, remained sterile. 
TSe cultivation was in water. The spores are slightly constricted at the 
„)airptum, and the apex is little if at all thickened. On an average the 
moist^frod spore measures 43 /a in total length, and 24 fx at the septum. 
In each cell a well defined feucleftr vesicle is usually seen. The de- 
’tached spore has usually a very small portion of the stalk adhering to 
it. The sppjres are firmly set in their beds. 

The Wleutospores are preceded by uredosporos, which are round or 
oval orange^ed bodies. Young teleutospores aro often seen in fully 
developed" ur&dopustules. Tho uredosfxnos measure, when moistened, 
frote<§3 /a in diameter tqi v 3 r 3 x 26 fx, tho average being 28 7 X 26 5 fx. 

Remarks. tjs is probably a new species. 

32 
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21. Puccinia cobonata, Corda. 

* 

A. on Brachypodnm sylvaticum , Beauv. 

This fungus is not very common, and is usually found in localities 
where an iEcidium on Bkamnus dahuricus , Pall., occurs. I have already 
expressed my belief that it is related to this eecidium,* although I have 
not been able to prove it by experiment. The teleutospore beds form 
very minute black points on the upper surfaces of the blade, sometimes 
arranged linearly ; but they never coalesce to form linear beds. The 
uredo pustules are much larger, orange -yellow, and also on the upper 
surface of the leaf. 

The uredospores are pale saffron-yellow bodies, with a finely punc- 
tated epispore, measuring when just moistened 20 to 24 fi in diameter 
(Fig. 3, PI. XIII). They germinate iD the usual way by throwing out a 
single germ tube. There are three or four germ pores, but only one germ 
tube is emitted (Fig. 5, PI. XIV). 

The teleutospores are brown with the characteristic crown of 
generally regularly arranged processes (Fig. 3, PI. XIII and Figs. 1, 4, PI. 
XIV). They are borne on short stalks, and each cell usually displays a 
well defined nuclear vesicle. The total length of the just moistened 
spores is 38 to 44 fi, the upper „cell measuring from 18 to 22 ft, and 
the lower, 19 to 26 /a ; the width at the septum is 10 to 11 ft. The spore 
narrows gradually towards the stalk, and is scarcely at all constricted 
at the septum. They do not germinate until after a winter's rest. In 
the spring they germinate freely ; the promycelium from the upper 
cell emerging from a point immediately under the crown (Fig. 1, PI. 
XIV), and that from the lower cell, from near the septum. Four sporidia 
are usually formed at tho ends of short pointed sterigmata (Fig. 1, PL 
XIV). The sporidia are oval bodies measuring on an average 11 x 6*8 ft, 
varying from 10 x 6 ft to 13 x 9 ft. They germinate readily (Fig. 2, PL 
XIV). The promycelium at the base measures 6 to 7 ft, but opposite the 
sterigmata only 4 to 5 fi. 


B. on Chrysopogon caruleus, Nees. 

This is an uncommon parasite resembling the above in the telento- 
spores being coronated, but I am inclined to think it is a distinct species, 
because the spores themselves have a different form, and the crown of 
processes is usually very irregular, contrasting with the usually regular 
crown of the fungus above described. Other noteworthy differences 
are the following : — The teleutospore pustules are linear f and on the 
lower suiface of the leaf. Uredopustules are placed alsb on the under 


* J. A. S. B, vol. lvi, pt. ii, no. 3, 1887. 
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surface, and these are prbduced throughout the winter, ai I hare found 1 
thein late in autumn, and very early in February, whilst I have neve* 
found the uredo pustules of the foregoing fungus after summer. ^ 

The uredospores are circular, oval or pyriform, and, when just mois- 
tened, vary from 17 ft in diameter to 26 x 21 /a. Their contents are pale 
orange-yellow, but their coloured matter is characteristically confined to 
the centre of the spore, 4 leaving a colourless periphery about 2 /a in depth ; 
the epispore is smooth (Fig. 3, b , PI. XI Y). 

The teleufcosporee are adherent, falling off with a small portion of 
stalk attached. The crown processes, as already noted, are remarkably 
irregular, and the individual processes are often very long (Figs. 9, a, 6, c, 
PI. XIII and Fig. 3, a, c, PI. XIV). The freshly gathered spores, when just 
moistened, have the following dimensions : — whole length 43 to 55 ft, 
the mean being 49 to 50 ft ; the upper cell on an average 25 ft long, and 
the lower 24 ft; the breadth at the septum 8 to 12 or 14 ft. These 
spores, I found, germinated very freely in water so early as the 15th 
Feburary, when most other toleutospores were still incapable of doing 
so, and when the spores of the foregoing fungus only commenced to 
germinate, without proceeding to the formation of sporidia. The lower 
cell usually germinated first* Four sporidia are usually formed on each 
promycelium ; these are oval and measure about 9 x 7 ft. 


C. on Agrostis Hookeriana t Manw. 

A third form occurs on Agrostis'Hoolceriana with characters more near- 
ly resembling form B. than form A. The teleutos pores v are almost identi- 
cal in form and measure 44 to 50 ft in total length, and 8 to 10 at the 
septum (Fig. 12, PI. XIV). In the absence of biological data, however, 
it is impossible to say definitely whether all these forms belong to one 
sppoies, but until these are forthcoming they may conveniently be 
grouped together. I have not seen any uredo form on Agrostis . * 

22. Pcjccinia Ghaminis, Pers. 

' on Festuca gigantea, Vill. 

In certain localities this Puccinia is very abundant. The teleuto- 
spore beds are very narrow and long, forming black lines on the upper 
surface of the blade. These pustules, when not very numerous on a single 
leaf, are generally found on the distal half, but otherwise the whole of 
the upper surface is uniformly involved. 

Sa^ron-jpellow uredopustules, mostly on the lower surface, precede 
the, formation of teleutospores. The uredospores are round or oval, and 
orange-yellow, with an epispore beset with spines. The orange- yellow 
contents are oftta aggregated in the centre, leaving the periphery filled 
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with granular uncoloured matter. The fresh spores measure On on 
average 30 6 x 27*6 ft varying from 28 fx in diameter to 32 X 28 fi. 

The telentospores are long, narrow, and characteristically square 
shaped (Pig. 10, PI. XIII), the free end being squarely thickened. The 
total length of the fresh spore, when moistened, varies between 84 and 
41 /x ; the upper cell measuring 16 to 20 ft in length, and the lower, 17 to 
2) fx. At the septum the breadth of the spore is 8 to 10 ft. 

Remarks . — I have named this P. gramini$ y as I find Plowright* 
mentions the same host as bearing this species, although the measure- 
ments of my teleutospores are smaller than those given by him. The 
Berberry eecidium, as I have already noted, is very common in Simla. 

23. PtJCCINIA CARICIS FILICIlTffi, nov. sp. 
on Cares filicina , Nees. 

This is not a common fungus, and is usually very inconspicuous, 
bearing very minute circular teleutosporo beds (resembling in this re- 
spect the same beds of P. caricis on Carex seligera , which, though small, 
are yet considerably larger than those on Carex filicina ). Only a few 
minute spore beds are usually formed on each leaf, and always on the 
lower surface. Spore beds are ojso occasionally formed on the sheath, 
I have not seen any uredo pustules on this plant. 

The teleutospores are borne on long stalks, and are firmly adherent. 
They are brown, much constricted at the septum, and thickened at the 
free ends (Fig. 1, PI. XIII). When freshly gathered and moistened, a re- 
presentative spore measured 44 fx in total length, of which 24 p be- 
longed to the upper cell, and 20 /x to the lower. The breadth at the 
septum was 12/x, and the apical thickening was 8 fx in depth. These 
spores germinate freely in spring in water, after a winter’s rest. The 
promycelium of the upper cell emerges from the apex, through a pore 
which is clearly visible before germination, and that of the lower; from 
a point near the septum. Each promycelium usually produces four 
sporidia in the usual way (Fig. 2, PI. XIII). The sporidia are oval, some- 
what more pointed at the attached end than at the free end, and 
measure 9x6/* to 12 x 6 ft. These sporidia usually emit a "germ 
tube from the side, and not from either end. 

Remarks . — -I frequently placed these teleutospores on leaves of 
Xfrtica parviflora , Roxb., but the well known JEcidium, Urticce , Schum, was 
never produced. It is. therefore certainly distinct from P. Caricis , 
Sohum. The characters of P. limosce , Magnus, and P. silvatica , Schroter, 
do not agree with those above described. 

The former is connected with an JEcidium on Lysimachia , and we 

* British Uredimat and Uetilaginece, Plowright, Keegan, Paul, Trenoh & Co., 1889. 
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have no corresponding -ffloidiuoi in Simla, and the latter, with an JSoi- 
clium on Taraxo&un and we have similarly no corresponding ^Eoidiup* 
here- The only jfficidium on any member of the Composites that I have 
met with is that on Myriactis nepalemis , Less., and I have never found it 
actually in Simla.* I must therefore regard this Puccinia as a new 
Species, at any rate for the present. 

DESCRIPTION OF THE PLATES. 

• Plats XII. 

% 

Fig. 1. Puccinia Roscoem , uredospore and two telentospores } one with two pro- 
mycelia. 2. P. fiosculosorum , two uredospores and one teleutospore. 3. P. fiosculo- 
sorum , uredospore germinating. 4. P. Gain, teleutospore. 6. P. Galii , uredospore 
germinating. 6. P. Rosas, teleutospore showing commencing germination in upper 
cell, x 400. 7. P. Roace, teleutospore showing promyoelinm of upper cell with two 
sporidia, x 400. 8. P. Rosas, sporidium germinating, x 250. 9. P. Vrticas, telento- 
spores, with. Jbranohed promycelinm from lower cell. 10. i\ Geranii silvatici , 
natural appearance of attaoked leaf, natural sizo. 11. P. Geranii silvatici, showing 
hypertrophied node caused by mycelium, natural size. 12. P. Geranii silvatici , 
teleutospore, after lying 24 hours in water, x 400. 13. P. Acetosce, two uredo- 

spores and one teleutospore. 14. P. helvetica, teleutospore. 16. P. Mentha!, 
germinating teleutospore with sporidia. 16. P. Mentha i, germinating sporidium. 

• ' Plate XIH. 

Fig. 1,. Puccinia Caricis filicina , germinating teleutospore. 2. P. Caricis fil- 
cinas, end of promyoelinm showing sporidial formation. 3. P coronata , from Brachy - 
podium 8ilvaticum , showing representative teloutospore and uredospore. 4. P, 
helvetica , lower surface of leaf in uredcr stage. 6. P. helvetica , upper surface of 
leaf in nredo stage. 6. P. helvetica, upper surface of leaf in teleutospore stage. 7. 
P. Saxifrages ciliated, natural appearance. 8, a. & 8,6. P. Saxifagae ciliatas, teleutospore. 
9. P. coronata , from Ghrysopogon casruleus : a , showing an upper cell with pro- 
myoelinm and sterigmata, from which tho sporidia have fallen : b., germinating 
sporidium: c., another teloutospore. 10. P. graminis, teleutospore. 11. P. Arun- 
dinellas on A. Wallichii, teleutospore. 12. P. Pimpinellos, germinating teleutospore 
with sprouting sporidia still attaohed. 

Plate XIV. 

Fig. 1. Puccinia coronata, from Brachypodium sylvaticum , teleutospore with pro- 
mycelium. 2. P. coronata , germinating sporidia. 3. P. coronata, from Chrysopogon 
casruleus ; a. and c., forms frequently met with on this host : 6., two uredospores are 
also shown. 4. P. coronata , typical teleutospore from Brachypodium sylvaticwm . 
5. P. coronata, germinating uredospore ( Brachypodium sylvaticum) 6. P. An- 
thistirice, teleutospore. 7. P. Arwndinellas, on A. setosa, germinating teleutospore. 
8. P. Arwndinellas , typioal teleutospore. 9. P. Chrysopogi, germinating teleuto- 
spore, with abnormally long sterile sterigmata from upper promycelium ; 6., germina- 
ting sporidium^. 10. P. Chrysopogi, germinating sporidium. 11. P. Circeeee, 
teleutospore. 12. P coronate, from Agrostis hookeriana. 13. P* Andropogi, teleu- 
tospore. 14. P. Ptdgarias, teleutospore. 

N. B , — Unless otherwise specified all figures are x 350. 

# J. A. S. B* vol. lvi, pt. ii, no. 3, 1887. 
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XIll — Definitions of three new Somoptera .— By M. L. Lethierry. 
Communicated by E. T. Atkinson, B. A. 

[Received Feb. 28th 5 — Read April 3rd, 1889.] 

The following descriptions refer to the amall homopterons found in 
such abundance on the mango tree in the early part of the year and 
indeed up to the rains. Some account of these insects has been given in 
1 Indian Museum Notes/ Voi I, No. 1 ; and their life-history is now being 
investigated. 


Idiocerus niveosparsus. 

Flavescens , fusco et albo-variegatus : vertice subtilissime aciculato - 
strigo 80 , medio infuscato , vertice utrinque puncto minutissimo ttigro : fronts 
subtilissime aciculato-strigosa , flava ; clypeo flavo , macula basali nigra : 
pronoto flavo , fusco-irrorato : scutello basi utrinque macula triangulari, 
medioque vitta angusta usque ad medium continuata, ibique punctis duobus 
minutis, nigris ; summo apice albo : tegminibus nitidis , griseo-flavis , sub- 
pellucidis , venis fuscis, fascia subbasali interrupta alba , maculaque parva 
irregulari ad apicem corii alba ; latwibus maculis duabus , una media, 
oblonga , altera apicali , nigris , spatio insigni albo-hyalino interrupts : 
corpore cum pedibus subtus fusco-variegato , unguiculis nigris. — Long. 4 
millim . 3 , 9 . I. notato, Fabr., dffinis : maculis later alibis nigris et 
spatio laterali hyalino tegminum distinctus . 

Hab. Saharanpur, Calcutta. 

Idiocerus atkinsoni. 

Elongatus , flavescens : vertice medio infuscato , puncto basali , punc~ 
toque laterali medio utrinque distinctissimo , nigris , ornato : fronts flava : 
clypeo flavo linea media longitudinali parva nigra , strigisque lateralibus « 
minutissimis fuscis : pronoto flavo , h'nea longitudinali angusta media fusca , 
punctisque duabus anticis nigris : scutello basi utrinque macula triangulari 
nigra , medioque vitta angusta antice et postice dilatata , fusca, punctisque 
duobus fuscis : tegminibus subpellucidis , venis fuscis, immaculatis : corpore 
subtus cum pedibus flavo, unguiculis fuscis . — Lowy. 5 millim . d* , 9 . 

Hab. Calcutta, Baliganj. 

Idiocerus clypealis. 

Minor, flavescens: vertice flavo, ant immaculato, aut punctis duobus 
lateralibus (uno utrinque ) nigris ornato : fronte flava , cml immaculata , 
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XIV . — Notice of a Neolithic CeU from Jashpur in the Ohota Nagpur 
District. — By J. Wood-Mason, Superintendent of the Indian Museum* 
and Professor of Comparative Anatomy in the Medical College of 
Bengali Calcutta . 

(With Plate XV.) 

An interesting stone implement of Neolithic age has recently been 
found, in lat. 22° 58' N,, long. 83° 41' E., about one mile to the east of 
Bagicha, a village of the Tappa Kakea zeraindary in the Jashpur State 
situated 30 miles W. N. W. of Jashpur and 3L miles E. S. E. of Bisram- 
pur, in the Ohota Nagpur District ; it was obtained by the zemindar 
himself, who very kindly gave it up to Lala Hir& Lai, an assistant in the 
Geological Survey of India, by whom it has been presented to the Indian 
Museum. 

When received by me it was still covered with the red clayey earth 
of the spot in which it had been found. 

It is a rather narrow double-edged celt with one face nearly level 
longitudinally and but slightly convex transversely, the other face 
longitudinally rather more strongly arched than the broader of the 
cutting* edges, and the two sides plane ; and when viewed from either 
side somewhat resemble a strung bow in outline. 

It measures 163 mm. in extreme length, by 41*25 in breadth at the 
broader cutting edge, which is regularly arched, and 25'75 at the 
narrower cutting edge, which is irregularly arched, by 25*0 in extreme 
thickness in the middle ; so that it is just about four times as long as 
it is broad at the broader cutting edge, whence it gradually tapeis 
to its narrower cutting edge, which is equal in breadth to the extreme 
thickness of the stone. 

It is weathered to a pale clay-brown colour. 

The rock of which it is mado appears to be a trap. 

The accompanying plate renders a more detailed description un* 
necessary. 
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XV. — Novici© Indie©. I. Some additional Species of Pedicularis. 

By D. Prain. Qommunicated by Dr. G. King, F. R, S. 

[Received Jan. 18th Read Feb. 6th, 1889.] 

The account of the genus Pedicularis , Linn., in the Flora of British 
India , vol. iv, pp. 306-317, was issued in January 1884 and since then 
Dr. King’s Himalayan collectors have contributed several new forms. 
The details of a critical examination of the Indian material of this 
genus preserved at Calcutta, and also of that at Saharanpur, kindly 
lent for study by Mr. Duthie, are about to appear in another place ; 
meanwhile, diagnoses of the forms new to India, arranged according to 
the method of the Flora , may prove of interest. The numbers of the 
inner serial list are those of the Flora ; the references opposite are to 
descriptions and figures published between 1884 and 1889. 

Series I. Cauline leaves whorled or opposite. 

* Upper lip beaked . 

1. (1). P. peciinata Wall. 

a. Var. typica; leaves pinnatipartite segments pinnatifid, calyx 
toeth triangular acute. Wall,, Cat. 420 ; Maxim., Mel Biol, xii, 810, 
t. 2, f . 25. ^ 

/5. Var. palans; leaves pinnatisect segments pinnatipartite, calyx 

33 
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teeth ovate acuminate. P. pectinata Wall. var. pyramidata Hook. /, Plor. 
Brit. Ind. iv, 306 (syn. P. pyramidata exclus.). P. pyramidata Herb. 
Ind. or. H /. & T. T. (nec Royle). 

The habit of this specie* and that of P. pyramidata vary equally ; 
apparently intermediate forms prove on dissection to be either P. pecti- 
nata var .palans or P. pyramidata with much incised leaves. The geogra- 
phical limits are distinct in the outer Himalayan ranges and hardly over- 
lap in the inner. There is not at Saharanpur or at Calcutta an example 
of either variety of P. pectinata from Kashmir or from Afghanistan, where 
P. pyramidata seems to be the representing form. The diagnosis is as 
follows : — P. pectinata ; — beak of corolla gradually tapering to middle 
then slender, tube sacculate in front at staminal insertion hardly ex- 
ceeding calyx, lower half of galea erect, stamens inserted opposite top 
of ovary, filamants densely pilose at insertion as well as above: P* 
pyramidata ; — beak of corolla slender from base, tube narrow straight 
half exceeding calyx, lower part of galea inclined forwards, stamens in- 
serted above middle of tube, filaments glabrous at insertion, slightly 
hairy above. 

2. [1]. P. pyramidata Royle. 

Stem tall stout 3-4-fariouslydiairy, cauline leaves petioled whorled 
lanceolate pinnatisect or- partite, segments 2-pinnatifid, calyx teeth 
ovate acuminate entire, corolla tube half exceeding calyx, lip 3-fid 
obcordate substipitato central lobe small, beak long slender narrowed 
from base, stamens inscrtod above middle of tube glabrous at insertion 
sparingly hirsute above. P. pyramidata Royle, Benth. Scroph. Ind , 52 ; 
Lindley, Bot. Reg. n. s. xiv, PI. Misc , 155 ; Benth., DC. Prodr. x, 565 • 
Maxim., Mel. Biol, xii, 810, t. 2, f. 27. 

Western Himalaya : Lahul, (Hay ! Brandis !) ; Kashmir, (Royle ! 
Sedgwick !) ; Gilgit, (Biddulph ! Tanner ! Giles !) ; Afghanistan, (Col- 
lett ! Aitchison !). 

Stems 30-80 cm., Spikes 10-30 cm., rootstock stout, leaves 3-4- * 
nately whorled, calyx 10 mm. glabrous or hirsute, corolla purple, tube 
13-16 mm. hood inflated rectangularly curved, beak 14 mm. apex entire, 
ovary ovoid, stigma exserted, capsule 9-11 mm. hardly exserted ovate 
acuminate, seeds 325 mm. pale deeply furrowed and reticulated. 

3. (3). P. tenuirostris Benth. ; Maxim., Mel. Biol, xii, 811, t. 2, 
f. 26. 

Add to description of F. B, I., iv, 307 : — capsule ovate 10 mm. 
hardly exserted, seeds 3 mm. pale deeply furrowed and reticulated. 
Fruiting specimens (Duthie 1873 !) have now been obtained ; the type 
of this distribution preserved at Saharanpur still retains corollas. 
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4. ( — ). P* Olivbriana Prain. 

Tall slender glabrous, leaves 4-qately whorled petioled ovate acute 

pinnatisect, segments lanceolate pinnatifid, spike interrupted, bracts 
lanceolate pinnatifid serrate, calyx campannlate, corolla tube slightly ex- 
ceeding calyx, lip 3-lobed obcordate lateral lobes ovate twice as large as 
central orbicular, galea angularly curved deflexed beak long flexuous, 
stamens inserted in middle of tube filaments glabrous. P, Oliveriana 
Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya: Phari, (Dr. Kiugfs collectors!). 

Roots not collected, portions of stem gathered 20-30 cm., calyx 
5-6 mm. 5- toothed teeth lanceolate acute serrate equal, corolla purple 
tube 7 mm. beak 10 mm., ovary ovate acuminate, stigma exserted; 
capsule not seen. 

Repeats habit and foliage of P. semitorta Maxim. ; diagnosed by the 
narrow simple bracts, tho uncleft calyx and the edontulous throat. 

5. (4). P. gracilis Wall- ; Hook. /, 

6. (5). P. porrecta Wall. 

7. (6). P. brevifolia Don. 

8. ( — ). P. INSTAR Prain. 

Glabrescent stems short or tall slender, cauline leaves few paired or 
whorled distant "short ovate oblong or lanceolate pinnatifid pubescent 
segments cx^enate, spikes elongated .interrupted, bracts foliaceous, calyx 
campanulate, corolla tube half exceeding calyx, lip 3-partite lobes ob- 
ovate subequal, galea angularly bout beak narrow slightly decurved tip 
acute entire, stamens inserted above middle of .tube filaments glabrous. 

a. Var. typica ; stems solitary tall simple strict, radical leaves 
evanescent petioled cauline 4-nately whorled sessilo ovate oblong, beak 
shorter than lip, capsule broadly ovate J exserted. P. instar Prain ; 
Maxim., Mel. Biol, xii, 815, t. 2, f. 32. # 

Eastern Himalaya: Ong-la-thang and Pey-kiong-la, 13,000 feet, 
(Dr. King’s collectors !). 

Var. paradoxa ; stems single or many from base simple or 
branched dwarf erect or ascending, radical leaves densely tufted 
cauline opposite or 3-nately (rarely 4-nately) whorled all linear lanceo- 
late petioled, beak as long as lip, capsule lanceolate acute \ exserted. 

Eastern Himalaya: Niapokri and Bijan, 11-12,000 feet, (Dr. 
King’s collectors !). 

Stems of type 30-60 cm., of var. paradoxa 3-8 cm., calyx 4-6 cm. 
5-toothed not cleft upper tooth deltoid entire lateral ovate or lanceolate 
serrate corolla dark red tube 6-8 mm. beak of type 4 mm. of var. paradoxa 
6 mm., filaments inserted midway between top of ovary and mouth of 
tube, ovary ovate mucronate apex oblique, stigma exserted, capsule of 
type 8 mm. of var. paradoxa 10-11 mm., seeds 1*5 mm. pale distinctly 
reticulated. 
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Yah. typica repeats habit, foliage, calyx and capsule of P. denudata , 
tab. paradoxa those of P. polygaloides } two species that differ as widely . 
in appearance as do the two varieties of P. instar . In these however a 
diagnosis may be effected by means of the stamens, — glabrous in P. 
poly g abides } hirsute in P. denudata ; in P. instar var. typica the filaments 
are glabrous as they are in var. paradoxa and the forms are not separa- 
ble as species. 

9. [6]. P. confertiflora Prain. 

Stems dwarf or elongated usually branching from the base pubes- 
cent or villous, leaves oblong pinnatisect segments ovate incised serrate 
radical petioled densely tufted cauline opposite one or more paired sub- 
sessile, bracts laciniate segments 3-7 crested at tips, flowers subcapitate 
or with lowest pair or whorl shortly removed, calyx campanulate, corolla 
tube twice as long as calyx, lip 3-fid lateral lobes broadly ovate much 
wider than rounded central, galea angularly curved beak very long 
narrow slightly decurved apex obtuse entire slightly recurved, stamens 
inserted in middle of tube filaments glabrous. P. confertiflora Prain 
in Ann. Roy. Bot. Garden, Calcutta, iii ined. P. brevifolia Herb. Ind. 
or. H. f. and T. T. (nec. Don). 

Eastern Himalaya : Sikkim, (Hooker !) ; Chumbi and Phari, (Dr. 
King’s collectors !). 

Roots slender stems 6-15 cm. erect simple or many from base cen- 
tral erect the others ascending or decumbent, calyx 6-7 mm. 5-toothed 
teeth long narrow lanceolate upper entire the rest with entire bases and 
serrate tips, corolla pink or white tube 11 mm. lateral lobes of lip nearly 
meeting behind galea, beak 10 mm., ovary ovate apex mucronate, stigma 
exserted, capsule 10 mm ovate lanceolate apex oblique \ exserted, seeds 
1*25 mm. ovoid tawny distinctly reticulated. 

• Capsule and seeds resemble those of P. instar and P. brevifolia . 
Differs from both as to calyx and bracts ; P. instar var. paradoxa is at 
once separable by its deeply 3-partito lower lip, P. brevifolia by its 
emarginate apex of beak. 

10. ( — ). P. Heydei Prain. 

Stems villous ascending simple, leaves densely pubescent lanceolate 
acute pinnatifid segments acute serrate radical long petioled tufted 
cauline 3-paired lower shortly petioled upper sessile, bracts foliar 
sessile, flowers few subspicate pedicels almost equalling calyx, calyx ob- 
long villous, corolla tube | longer than calyx, lip small sinuately 3-lobed 
lobes semi-rotund equal margin eroso-crenulate, galea angularly curved 
beak long falcate apex acute entire, stamens inserted above middle of 
tube filaments glabrous# P. Heydei Prain in Ann. Roy. Bot. Garden, 
Calcutta, iii ined# 
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Whstbbh Himalaya s Lahul,* (Watt!); Pangi, (Heyde 1). 

Roots tufted fusiform fleshy, stems numerous slender, calyx 8 mm. 
5-toothed teeth lauoeolate subequal upper entire the rest serrate, corolla 
dark red tube 12-14 mm., beak 8 mm. twice as long as lip, ovary ox ate 
acuminate, stigma exserted, capsule ovate 11 mm. £ exserted straight 
acuminate. 

The villous habit of this species recalls P. Irevifolia Don, with 
which some gatherings of it have been placed. The straight capsule, 
entire apex of beak, high staminal insertion, long corolla tube, and 
tufted fleshy roots indicate a closer alliance to P. porrecta than to 
P. brevifolia ; its lanceolate leaves, however, at once distinguish it, and 
the calyx is quite different from that of P. porrecta , while the very 
small scarcely lobed lip removes it equally from both. 

11. (7). P. flbxuosa Hook. /. ; Maxim., Mel. Biol, xii, 810, t. 2, 
f. 35. 

12. ( — ). P. chumbic* Prain. 

Dwarf stems simple slender glabrous tufted, leaves ovate oblong ob- 
tuse pinnatisect segments ovate serrate-dentate long petioled radical 
densely caespitose cauline opposite 1-paired or 0, bracts foliar shortly 
petioled, flowers few subcaprtate pedicels short, calyx campanulate shortly 
cleft, corolla tube thrice as long as calyx, lip 3-sect lobes rotund sub- 
equal, galea angularly curved throat. 2-sinuate beak long straight slender 
apex acute entire, stamens inserted below middle of tube filaments 
glabrous. P. chumbica Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya: Chumbi, 11-12,000 feet, at Za-ne-gang and 
Put-lo, (Dr. King’s collectors !). 

Roots fibrous slender, stems 4-7 cm., calyx 5 mm. 5-toothed upper 
tooth entire subulate the others lanceolate serrate, corolla pink or pur- 
ple tube 14-17 mm , beak 8 mm., anterior filaments inserted at middle 
of tube posterior opposite top of ovary, stigma exserted, capsule 11 mm. 
^ exserted ovate lanceolate apex straight acute, seeds 1/25 mm. few 
ovate dark minutely reticulated. 

In habit resembles P. confertiflora but with a much longer tube and 
with altogether different capsule and seeds that ally it to P. flexuosa* 

13. ( — ). P. tenuicaulis Prain. 

Stems slender decumbent or ascending, leaves long petioled 2-pin- 
natisect ultimate segments pinnatipartite radical caespitose cauline 1-2- 
paired opposite, bracts foliar, flowers axillary opposite distinctly pedicel- 
led lower remote upper subcapitate, calyx campanulate slightly cleft, 
corolla tube slightly exceeding calyx, lip 3-fid lobes rotund lateral \ ex- 
ceeding central, galea angularly curved beak straight apex acute entire, 
atamens inserted in middle of tube anterior filaments hirsute. P. tenv/i- 
caulk Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 
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Eastern Himalaya : Chumbi, 11,000 feet, at Pan-ka-be-seo-mo and 
Tan-ka-la, (Dr. King’s collectors!); E. Nepal, at Pey-kiong-la, (Mr. 
Pantling’s collectors !). 

Stems short 8-12 cm. or elongate 20-25 cm. branching from base, 
calyx 6 mm. 5-toothed teeth entire upper lanceolate acute the others 
ovate obtuse, corolla pink tube 8 mm., beak 10 mm., ovary ovate lanceo- 
late, stigma exserted, capsule 12 mm. narrowly lanceolate £ exserted, 
seeds 2 mm. acutely ovate minutely reticulated. 

Like a slender glabrous * form of P. flexuosa from which, however, it 
is easily distinguished by the nonserrato calyx teeth, the entire apex of 
beak, and the much shorter corolla tube. 

14. ( — ). P. Gammieana Prain. 

Stems sparingly branched from base villo-pubescent, cauline leaves 
2-3 pairs small shortly petioled ovate oblong obtuse 2-pinnate, bracts 
sessile pinnatipartite, flowers few subcapitate, calyx campanulate 
shortly pedicelled, corolla tube more than twice as long as calyx, lip 3- 
lobed lobes depressed rounded lateral twice as largo as central, galea 
arcuate beak straight short deeply emarginate, stamens inserted in mid- 
dle of tube anterior filaments bearded above. P. Gammieana Prain 
in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya: Lang-mang-nang-zo, 10,000 feet, (Pantling!). 

Stems in the solitary Calcutta gathering 6-8 cm., roots simple 
fibrous slender, radical leaves 0 cauline very small 5-8 mm. by 2-4 mm., 
calyx 7 mm. deeply 5-toothed upper tooth lanceolate entire smaller than 
the others with narrow entire bases and expanded elliptic acutely serrate 
tips, corolla purple tube 16 mm., beak 4 mm., ovary ovoid apex acute, 
stigma exserted. 

The corolla differs from that of P. binaria Maxim, only in having the 
lower lip eciliate and the central lobe of lip less depressed but the habit 
of this Himalayan plant is quite unlike that of Maximowicz’ Sgetschuan 
plant. 

15. ( — ). P. schizorrhyncha Prain. 

Dwarf stems tufted slightly pubosceut, leaves long petioled oblong 
lanceolate acute pinnatipartite segments lanceolate serrate- dentate 
radical densely caespitose cauline opposite 1 -paired or 0, bracts foliar 
petioled, flowers few subcapitate pedicels short, calyx tubular slightly 
cleft nerves pubescent, corolla tube slightly exceeding calyx, lip 3-partite 
margin ciliate lobes subobovate lateral slightly larger than central, galea 
arcuate subinflated beak short straight apex truncate bifid segments 
laciniate, stamens inserted above middle of tube anterior filaments dense- 
ly hirsute. P. schizorrhyncha Prain in Ann. Roy. Bot, Garden, Cal- 
cutta, iii ined. 

Eastern Himalaya: Chumbi, (Dr. King’s collectors!); Sikkim, 
(Jaffrey !) ; E. Nepal, (Mr* Pantling’s collectors !). 
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Stems simple slender 4*6 cm. erect, roots fibrous tufted rootstock 
crowned with narrow scales, calyx 9 mm. 5-toothed teeth triangular 
subequal margins serrulate, corolla purple tube 10-12 mm., beak 4 mm. 
lateral segments each 3-fid, ovary ovoid, stigma exserted, capsule 10 mm. 
ovate apiculate slightly exserted, seeds ovoid trigonous grey distinctly 
reticulated. 

16. (9). P. integrifolia Hook. ; Maxim., Mel. Biol xii, t. 2, 1 

23. . 

* • Upper lip shortly or not beaked. 

17. (— ). P. ALASOHANICA Maxim. 

Stems stout branching from the base villous ascending, leaves 2-4- 
nately whorled petioled pinnatifid segments lanceolate decurrent serrate, 
lower bracts foliar upper with bases entire membranous tips foliaceous 
piunatilobed or serrate, flowers sessile in interrupted spikes, calyx mem- 
branous inflated ovoid, corolla tube hardly as long as calyx, lip 3-fid 
lobes rotund lateral thrice #s wide as central, galea inflated angularly 
curved beak conical apex truncate entire, stamens inserted opposite top 
of ovary anterior filaments bearded. 

Var. typica; whorls 4-leaved, calyx nerves and margin villous teeth 
serrate except upper, beak as long as. galea. P. alaschanica Maxim., 
Mel. Biol, x., 91 and xii, 860, t. 5, f. 86, a. 

Eastern Himalaya: Chumbi and Phari, (Dr. King’s collector!). 

Var. 'tibetica; stems short, leaves opposite, calyx densely pubescent 
teeth entire, beak distinctly shorter than galea. P. alaschanica var. 
tihetica Maxim., Mel. Biol, xii, 860. t. 5, f. 86, b. 

Eastern Himalaya: Phari, (Dr. King’s collector !). 

Stems of type 15-20 cm., of var. tibetica 5-8 cm., calyx 12 mm. 5- 
toothed teeth triangular subequal, corolla yellow tubo 11 mm., beak in 
type 2-2*25 mm. in VAR. tibetica 1-1‘5 mm., ovary ovoid, stigma exserted, 
capsule oveid 11 mm. not exserted, seeds large 3 mm. pale deeply fur- 
rowed and reticulated. 

Distrib. S. Mongolia ; W. China. 

18. (9). P. globifera Hook. /. ; Maxim., Mel. Biol, xii, 869, t. '5, 
f. 95. 

19. (10). P. cheilanthifolia Schrenk ; Maxim., Mel. Biol. xii f 
869. 

20. (11)* P- Roylei Maxim., Mel. Biol, xi, 288 and xii, 891, t. 4, 
f. 122. P. verticillata Benth., DC. Prodr. x, 563 (pro parte nec Linn.) ; 
Hook. /., Flor. Brit. Ind. iv, 309. P. amcena Adam. var. — ; Maxim. 
Mel. Biol, x, 97. 

This Himalayan species repeats the habit and foliage of P. verticil* 
lata Linn., which is, however, distinct. The diagnosis is as follows 
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P. Eoylei ; bracts pinnatisect or -partite, calyx deeply toothed hardly 
cleft upper tooth entire the others serrate, corolla tube bent in the mid- 
dle obtusely, filaments inserted near middle of tube all glabrous anthers 
ovate acute, capsule ovate acuminate J exported, seeds T25 mm. pale 
distinctly reticulated : P. verticillata ; bracts ovate subentire, calyx hard- 
ly toothed cleft to the middle margin entire, corolla tube abruptly bent 
at junction of middle and lower third filaments inserted opposite top of 
ovary anterior pair hirsute anthers broadly elliptic muticous, capsule 
lanceolate acute more than ■§* exserted, seeds 2 mm. nigrescent minutely 
reticulated. 

Reichenbach / , {Icon. FI. Oerm t . 1762, /. 1-14) unfortunately 
omits the always present hairs from the anterior stamens of P. verti- 
cillata. Lange {Bot. Tidskr . Kjob. iv, t . 2, /. 3) figures the seeds of P. 
verticillata , which differ markedly from those of P. Boylei } very exactly. 

21. ( — ). P. ophiocephala Maxim. 

Stems sparsely hirsute erect or ascending simple few leaved, leaves 
pinnatipartite lanceolate segments oblong subacute incised serrate radical 
long petioled caespitose cauline short petioled 2-4-nately whorled, calyx 
campanulate hardly cleft, corolla tube obtusely bent in middle expanded 
upwards longer than calyx, lip 3-lobed lobes obcordate emarginate 
lateral f exceeding central, galea slightly curved apex subacuminate, 
stamens inserted below middle of tube filaments glabrous. P. ophio - 
cephala Maxim., Mel. Biol, xii, t. 5, f. 94. 

North-West Himalaya : Kamaon, 13-17,000 feet, Ralam Valley, 
Bidang and Lebang, (Duthie ! ) ; W. Nepal, Nampa Gadh, (Reid !). 

Rootstock slender or stout crowned with scales, stems 6-15 cm., 
whorls 3-5-flowered usually approximate, calyx 9 mm. 5-toothed nerves 
pubescent upper tooth lanceolate or deltoid entire the others subequal 
serrate, corolla red tube 12 mm., staminal insertion a little above top of 
ovary, ovary ovoid disc anteriorly thickened, stigma exserted., 

22. (12). P. denudata Hook. ; Maxim., Mel. Biol, xii, 867. 

'23. (35). P. polygaloides Hook. /. ; Maxim., Mel. Biol, xii, 881, 

t. 5, f. 113. 

This species, which has opposite leaves and repeats the habit and 
foliage of P. instar VAR. paradoxa , bears the same relationship to P. 
denudata which that variety bears to P. instar var. typica f except that 
the stamens of P. polygaloides are all glabrous those of P. denudata all 
hirsute. 

24. ( — ). P. gibbera Prain. 

Dwarf branched from the base stems prostrate 2-fariously hairy, 
leaves few radical evanescent cauline opposite distant ovate pinnati- 
partite segments pinnatifid petioles very long, braots foliar, flowers 
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racemose distinctly pedioelled, calyx campannlate slightly cleft, corolla 
tube f longer than calyx bent forward and expanded at top, lip 8-lobed 
lobes rounded emarginate equal, galea straight erect apex acuminate, 
stamens inserted in middle of tube anterior filaments hirsute. P. gibbera 
Praia in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya : East Nepal, 13-14,000 feet, at Tha-moo-tsa, 
Esan-an-gi, Pey-kiong-la and Bijan, (Dr. King’s collectors !). 

Annual, roots slender, stems 2-15 cm. simple* or once branched, 
racemes few flowered pedicels as long as oatyx, calyx 4*5 mm. 5-toothed 
with crisp white hairs on nerves upper tooth minute the rest lanceolate 
with obtuse serrate apices, corolla rose- pink or white tube 6 mm. ex- 
panded at top, galea twice as wido as tube, ovary lanceolate, stigma sub- 
included, capsule lanceolate acute 9 mm. \ exserted, seeds fow (4-6) 
3 mm relatively very large black hardly pitted. 

Closely related to P. pygmaea Maxim. This, however, (fillers as to 
bracts, in the corolla tube beipg bent at the top and not in the middle, 
in the galea being erostrate, and in the anterior filaments being hirsute. 
The lanceolate capsule, the very large hardly pitted dark seeds, and 
the leaves seem to indicate considerable affinity with P. jlexuosa and its 
allies. - # 

25. (13). P. mollis Wall. ; Maxim., Mel. Biol, xii, t. 4, f. 126. 

26. ( — ), P. fragilis Prain. 

Stems simple elongated sparingly hairy, leaves 3-nately whorlod sub- 
sessile membranous elliptic acute 'pmuatipartite segments lanceolate 
mucronate serrate, flowers axillary pedicels very short, calyx wide carn- 
panulate, corolla externally puboiulous tube straight cjlmdric twice as 
long as calyx, lip sub-quadrate 2-plicate above antoriorly 3-lobed 
lateral lobes narrowly ovate acute half as wide as contral obovate cucul- 
late projecting, galea slightly dilated straight with very short wide 
truncate beak, stamens inserted near base of tube anterior filaments 
hirsute near apex. P. fragilis Prain ; Maxiin , Mel. Biol, xii, t. 5, f. 83. 
Pedicularisy sp. C. B. Clarke, Jour. Linn. Soc. xxv, 51. 

Assam : Khasia Hills, 5-6000 feet, (Mann ! ) ; Barel Mts, 6-8000 
feet, (Prain!). N. Manipur, 6500 feet, (Clarke, n. 42044). 

Stems 15-30 cm. lower third decumbent nodes aphyllous bulbifer- 
qus above rooting below upper two thirds erect leafy, roots slender 
disc-bearing, flowers in axils of 3-7 topmost wliorls, calyx 5 mm. not 
cleft teeth 5 narrowly linear lanceolate equal upper entire the others 
snbserrate, corolla green tube 9 mm., lip marginally oiliate, beak 1*5 
mm., ovary ovate acuminate, stigma included, capsule 5 mm. subglo- 
bose acuminate not exserted; seeds small I mm. spherical i>ale with dark 
lateral raphe distinctly reticulated. * 

34 
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A very distinct species semi-saprophytic in humid shady forests of 
the Assam range, in which parasitism was carefully looked for but 
could not be detected. Attachment of roots to decaying vegetable 
matter was made out in the field in the specimens obtained in the Bardl 
zange. 

27. ( — ). P. Kingii Prain. 

Stems elongate very slender flexuose branching sparingly hairy, 
leaves opposite long petioled ovate pinnatisect segments subalternate 
2-pinnatifid, flowers pedicelled racemose axillary, calyx campanulate 
deeply cleft, corolla straight tube wide cylindrio twice as long as calyx, 
lip subquadrate 2-plicate above 3-lobed in front lateral lobes ovate 
acute half as wido as central rounded concave, galea slightly bent 
forward rounded in front apex cucullate, stamens inserted near base 
of tube anterior filaments distinctly bearded above. P. Kingii Prain ; 
Maxim., Mel. Biol, xii, 895, t. 4, f. 127. 

Eastern Himalaya : Sikkim, at *Gang-tuk, (Dr. King’s collectors !). 

Rhizome slender crowned with few stoloniferous scales, stolons 
very slender 5-15 cm. with scales at tips, leaf segments nearer stem 
distinctly petioluled, flowers in leaf axils towards points of stem and 
branches, calyx 4 mm. membranous cleft to base anteriorly teeth 5 
small entire deltoid upper very minute, corolla tube 8*5 mm., anther 
lobes acutely tailed tips exserted, ovary ovate disc slightly thickened 
anteriorly, stigma subexserted ; capsule not seen. 

A very distinct and remaikable species. 

28. (14). P. pycnantha Boiss. ; Hook. /., Plor. Brit. Ind. iv, 310 
(syn. P. Alberti exclus.). 

Var. typica; bracts subentire, lip distinctly shorter than galea 
lobes rounded, stamens inserted just below middle of tube. P. pycnantha 
Boiss., Diagn., ser. i, xii, 45 and Elor. orient, iv, 484 ; Maxim., Mel. 
Biol, xi, 291 and xii, 895, t. 4, f. 127. P, Olgae Regel, Acta Hort. 
Petrop. vi, 348 and Plant. Eedsch., 61. Pedicularis 9 sp. Aitchison, 
Trans. Linn. Soc. n. s. iii, 9. 

Western Himalaya : Gilgit, 9-10,000 feet, (Giles !) ; Afghanistan, 
Kuram valley, (Aitchison !). Distrib. : Northern Persia, Western Tur- 
kestan. 

Var. Semenowi; bracts serrate, lip nearly equalling galea lobes 
shortly emarginate, stamens inserted opposite top of ovary. P. Seme- 
nowi Regel, Bull. Soc. Imp. Moso. xii, 108 and Plant. Semenow., n. 810 ; 
Maxim., Mel. Biol, xi, 294 and xii, 894, t. 4, f. 129. P. orthantha 
Griseb. var. — ; Maxim., Mel. Biol, x, 129. 

Western Himalaya : Rantak-chu, (Falconer !) ; Kunawar, (Roylel); 
Astor, 13,000 feet, (Tanner !) j Lahul, (Hay ! Stoliozka ! Watt !) ; Pangt, 
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11—16,500 feet, and Upper Sutlej, 17000 feet, (Heyde !) ; Hazara, 
(Stewart) ; Gilgit, (Giles !). Distrib. : Eastern Turkestan, Altyn and 
Alatau Mts. 

P* Alberti has alternate, not opposite, leaves ; its stamens too are all 
glabrous while the anterior pair in this species have hirsute filaments s 
though the Reaves of P. Alberti much resemble those of P. pycnantha its 
oentrifugal inflorescence allies it more closely to P. Oederi which also 
has alternate leaves. 

29. ( — ). # P. lyrata Prain. * 

Dwarf, simple or many hoaded, pubescent, leaves opposite subcordate 
ovate obtuse widely crenate denticulate petioled, bracts foliar, flowers 
subracemose shortly pedicelled, calyx tubular hirsute pubescent, corolla 
tube straight £ exceeding calyx, lip 3-lobed 2-plicate above lobes rotund 
eroso-crenulate subequal central emarginate, galea curved apex angu- 
larly cucullate prolonged shortly downwards then bifid with segments 
laciniate, stamens inserted pea, r base of tube filaments glabrous. P. 
lyrata Prain ; Maxim., Mel. Biol, xii, 890, t. 4, f. 135. 

Eastern Hymalaya : Phari and Ting, (Dr. King’s collector !). 

Stems 3-6 cm., root slender branching, petioles of radical leaves 
as long as blade of cauline short, bracts sessile, calyx 8 mm. deeply 
5-toothed hardly cleft upper tooth subulate the others with short narrow 
entire base and elliptic serrate-dentate lamina, corolla white tube 12 
mm. slightly widened above glandular ciliate within, galea teeth 3-fid 
lowest segment subulate longer tlian the other two triangular, ovary 
lanceolate disc thickened in front, stigma included, capsule 14 mm. 
oblong-lanceolate acute nearly half exserted, seeds small 1*5 mm. ovoid 
rufous distinctly reticulated. 

P. lutescens Franchet, to which this species is most nearly allied, 
differs by its shorter corolla tube, its 5-fid galea teeth, and its disc 
prolonged anteriorly into a spur. 

30. ( — ). P. comptonijEPQLia Franchet. 

Stems tall erect puberulous terete strict simple or sparingly branched 
above, leaves coriaceous shortly petioled 4-nately whorled linear oblong 
acuminate pinnatifid segments rounded margins cartilaginous minutely 
toothed, flowers short pedicelled numerous in interrupted spikes, bracts 
foliar mucronate-serrate longer than campanulate membranous calyx, 
corolla tube bent obtusely below middle expanded above three times as 
long as calyx, lip stipitate broadly ovate 2-plicato above shortly 3-fid 
lobes crenulate central rounded prominent smaller than ovate lateral, 
galea erect straight shortly beaked apex obliquely truncate with lateral 
subulate teeth below, stamens inserted opposite top of ovary filaments 
all pilose at insertion anterior pair hirsute above. P. comptoniaefolia 
Franchet ; Maxim., Mel. Biol, xii , 871 t. 5, f. 96. 
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Burma : Shan Hills, Fori Stedman, 6000 feet, (Collett !), Distrib. : 
Yunnan, 

Stems 80-100 cm. thicker than crowquill, roots not seen/spikes 
8*12 cm., calyx not cleft 6 mm. irregularly 5-toothed glabrous teeth 
deltoid unequal entire margins villous, corolla dark red tube 14-16 
mm. obtusely bent at top of calyx internally glandularly hairy, ovary 
ovate, stigma exserted, capsule 7*5 mm. ovate acuminate slightly 
exserted, seeds 2*5 mm. testa rufous distinctly reticulated. 

31. ( — ). P. rex Clarke. 

Stems tall erect glabrous simple or sparingly fastigiately branching 
above strict 4-angled or slightly 4- winged, radical leaves evanescent 
cauline petioled 4-nately whorled whorls alternate lower petioles dilated 
at base upper winged connate in a campanulate perfoliate sheath 
laminae elliptic pinnatisect rhachis winged segments lanceolate acute 
pinnatifid, bracts foliar connate at bases in membranous tubes longer 
than calyx, flowers laxly interruptedly spiked, calyx subsessile thinly 
membranous deeply cleft and bifid, corolla tube straight 2-3 "times as 
long as calyx, lip stipitate strongly 2-plicate 3-lobed lateral lobes sub- 
rotund half the size of central cucullate projecting elliptic broader than 
long, galea curved hardly beaked bidentate below apex, stamens inserted 
opposite top of ovary filaments rufous-villous above. P. rex Clarke ; 
Maxim., Mel. Biol , xii. 875, t. 5, f. 103. 

Assam: Khasia Hills, (Mann! Clarke). Burma: (Brandis!). 
Distrib : Yunnan ; Kwei-tschou. 

Stems 40-120 cm. roots fusiform, spikes 8-30 cm. in 4-flowered 
whorls 20-30 mm. apart, bract sheaths 10-12 mm. deep, calyx 10 mm. 
cleft to base below and §-£ above segments deltoid entire or minutely 

2 or 3-toothod at apex, corolla yellow tube 24-30 mm. 2-plicate like lip 
glandularly ciliate within, galea teeth long subulate, ovary ovate disc 
prolonged anteriorly as an erect conical spur equalling ovary, stigma 
included, capsule rhomboid hardly exserted from bract sheath, seeds 

3 mm. elliptic black minutely reticulated. 

Most nearly allied to P. superba Franchet, where also the flowers 
are sheathed by connivent bracts, but which has a very different csdyx 
and corolla. 

32. (— ). P, collata Prain. 

Dwarf stems slender 2-fariously hairy single or tufted, leaves long- 
petioled radical caespitose cauline 1-pair opposite or 0 oblong acute 
pinnatipartite segments ovate ^ pinnatifid serrate, bracts foliar 2-pairs 
opposite, flowers 3 or 4, pedicelled, calyx oblong glabrous, corolla tube 
wide cylindrio straight almost twice as long as calyx, lip^-lobed 2- 
plicate lobes large rounded nearly equal, galea straight erect acqminate 
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2- dentate heldw apex, stamens inserted near base of tube anterior 
filaments 'bearded above* P* collata Prain in A nr> i Roy. Bot. Oftriou, 
Caloutta, iii ined. 

Eastern Himalaya : Chumbi, at Cho-la, (Dr. King's collector f) j * 
Eastern Nepal, at Pey-kiong-la and Ny-e-gu, 11-13000 feet, (Mr, Pant- 
ling’s collectors !). 

Stems 1-4 cm., rootstook slender crowned with scales roots tufted 
fibrous, flowers opposite in both pairs of bracts, or in lower pair only 
with single terminal flower, calyx 10 mm. • 5-toothed upper tooth entire 
Subulate the others ovate obtuse serrate with short narrow entire bases, 
corolla pink tube 18 mm. dilated above externally lineate-pilose within* 
glandularly hairy, ovary ovate lanceolate disc anteriorly thickened, 
stigma exserted ; capsule not seen. 

A very distinct dwarf species with large handsome flowers. The 
habit repeats that of dwarf forms of P. Eoylei . 

Series II! Cauline leaves alternate. 

* Upper lip beaked. 

33. (15). P. trichoglossa Hook. /. ; Maxim., Mel. Biol, xii,, 842, 

t. 8, f. 63. 

34. (10^. P. Clarkei Hook. /.;* Maxim., Mel. Biol, xii , 840, t. 3, 

f. 60. 

35. (17). P. lachnoglossa Hook./. ; Maxim., Mel. Biol, xii., 837, 

t. 3, f. 55. 

36. (18). P. excelsa Hook. f. ; Maxim., Mel. Biol, xii., 828, t. 3, 

f. 44. 

37. (19). P. MACRANTIIA Klotzsch. 

var. typica ; leaves pinnatipartite, flowers rosy red, beak conical 
gradually narrowing, central lobe of lip as long as lateral lobes. P. 
macrantha Klotzsch Reis. Pr. Wald., Bot., 108, t. 59; Hook. /., 
Flor. Brit. Ind., iv, 311. 

Western Himalaya : Garhwal, (Strachey and Winterbottom,) ; 
Kamaon, (Duthie, n. 3216 !) ; Kunawar, (Hoffmeister !). 

var. lutescens; leaves pinnatisect, corolla tube and lip yellow galea 
and beak dark purple, galea slightly crested beak slender narrow from 
the base, central lobe of lip shorter than lateral. P. ochroleuca Duthie ; 
Maxim., Mel. Biol, xii., 790, t. 1, f. 5, (not of Schlosser). 

Western Himalaya: Kamaon, 14-15000 feet, in Nipschang Val- 
ley; West Nepal, at Nampa Gadh, (Duthie nn. 3219 ! 5848 !). 

38. ( — ). P. Garckeana Prain. 

Sletlder hirsute stems erect leafy, leaves petioled linear lanceolate 
pinnatifid segments mucronate dentate, flowers numerous axillary race- 
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mose long pedicelled, calyx cylindric hirsute distinctly cleft, corolla 
tube twice exceeding calyx, lip deeply trifid lateral lobes ovate central 
cuneate truncate projecting, galea falcate not inflated beak slender 
circinnate apex bifid, stamens inserted below apex of tube filaments 
hirsute anterior densely posterior sparingly. P, Oarckeana Prain ; Maxim., 
Mel. Biol, xii, 788. 

Eastern Himalaya : Ohumbi, Phari, and Jongri, (Dr. King’s collec- 
tors !). 

Stems 5-15 cm. rootstock stout cylindric horizontal branching, pedi- 
cels longer than calyx lower pedicels elongating in fruit slender rigid 
erect 2-3 times as long as capsule, calyx 12 mm. distinctly reticulate- 
veined within 5-toothed teeth subequal elliptic serrate cristate, corolla 
dark red tube 22-30 mm. externally pubescent, beak 8 mm. as long as 
galea tips of apex segments acute, ovary ovate, stigma exserted, 
capsule ovate acuminate 18 mm. \ exserted, seeds 2 mm. rufous ovate 
subacute above distinctly reticulated. 

39. (20). P. Elwesii Hook. /. ; Maxim., Mel. Biol, xii, 793, 
t. 1, f. 8. 

Add to description of F. B. I. iv, 312 : — capsule 15 mm. ovate acu- 
minate \ exserted, seeds 2*5 mm., ovate pale distinctly reticulated appen- 
daged below, with dark furrow on one side. * 

40. (2). P. robusta Hook. f. 

41. ( — ). P. nepalensis Prain. 

Dwarf glabrous tufted almost stemless, leaves mostly radical all 
long petioled linear lanceolate pinnatifid segments ovate mucronate- 
dentate, flowers few (3 — 5) long pedicelled axillary calyx cylindric with 
nerves sparingly haired cleft J anteriorly, corolla tube twice as long as 
calyx, lip 3-lobed margin crenulate lobes truncate lateral ovate twico as 
large as central rounded, galea inflated reflexed at^base then subfalcate 
with short vertical bifid beak, stamens inserted above middle of tube all 
filaments hirsute. P. nepalensis Prain in Ann. Roy. Bot. Garden, Cal- 
cutta, iii ined. 

Eastern Himalaya : E. Nepal, at Ka-gling, 13000 feet, (Dr. King’s 
collector !). 

Stems 0-1 cm. rhizome short roots tufted fleshy, pedicels 25-35 mm., 
calyx 15 mm. 5-toothed teeth elliptic serrate upper narrower others 
subequal, corolla purple tube 25-28 mm. beak 4 5 mm , ovary lanceolate 
stigma included capsule oblong oblique 20 mm. ^ exserted, seeds 2 mm. 
pale broadly ovate reticulations djstinct but shallow. 

42. ( — ). P. Scullyana Prain. 

Stems hirsute erect strict stout simple leafy, leaves petioled lan- 
ceolate acute pinnatipartite rhachis dentate segments oblong lanceolate' 
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pinnatifid serrate dentate, flowers pedi celled axillary in dense racemes, 
calyx subglobose inflated hirsute corolla tube hardly as long as calyx, lip 
S-lobed lateral lobes ovate twice as large as central orbicular, galea much 
inflated abruptly bent beak half as long as galea directed downwards 
deeply bifid, stamens inserted in middle of tube filaments hirsute. P. 
Scully ana Prain; Maxim., Mel. Biol, xii, 789, t. 1, f. 6. 

Central and Eastern Himalaya Nepal, (Walliohl Scully!); 
Jongri, (Dr. King’s collectors !). 

Stems 24-50 cm. as thick as little finder, rootstock horizontal thick 
fleshy, leaves with white crisp hairs, pedicels shorter than calyx, calyx 
20 mm. 5-toothed teeth equal ovate lanceolate deeply serrate, corolla 
yellow tube 18 mm. expanded above externally pilose, beak 4 mm. seg- 
ments acute, ovary lanceolate stigma exserted, capsule ovate acuminate 
23 mm. ^ exserted, seeds 3 mm. pale appendaged below, reticulations 
small but deep. 

43. (21). P. megalantha Don. 

var. typica ; flowers numerous densely racemose, corolla tube 2-3 
times as long as calyx, lateral lobes of lip twice as wide as irregularly 
triangular central. P. megalantha Don. Prodr. Flor. Nepal. 94 ; Wall., 
Cat. 411 ; Benth., DC. Prodr. x, 564 ; Gartenflora, t. 943 ; Hook. 

/., Flor. Brit' Ind. iv, 312. P. Eoffmeisteri Klotzsch, Reis. Pr. Wald., 
Bot., 108, t. 60. 

Alpine Himalaya : Kashmir to Chumbi and Bhutan. 

VAR. pauciflora ; flowers few (*3-6) axillary; corolla tube 4-5 times 
as long as calyx, lateral lobes of lip deeply eraarginate 4-5 times 
as wide as subligulate central. P. megalantha var. pauciflora Prain; 
Maxim., Mel. Biol, xii, 793. • 

Eastern Himalaya : Chumbi and Jongri, (Dr. King’s collectors !). 

Corolla tube, of type 50-55 mm., of var. pauciflora 80 mm. Flowers 
in West Himalaya golden-yellow, in Nepal pink galea with yellow tube 
and lip, in Sikkim and Bhutan rose-purple, in S Tibet dark purple, 

44. (22). P. bicornuta Klotzsch. 

45. [26]. P^elephantoides Benth. 

Stems pubescent simple stout erect leafy, leaves petioled linear 
oblong pinnatifid segments obtuse crenate, flowers numerous crowded 
racemose pedicelied, calyx inflated glabrous, corolla tube hardly exceed- 
ing calyx, lip deeply 3-lobed lateral lobes ovate \ wider than central 
oblong, galea slightly inflated beak narrow very long slender flexuous 
apex reflexed obtuse entire, stamens inserted near apex of tube filaments 
glabrous. P. elephantoides Benth., Scroph. Ind. 53, and DC. Prodr, x, 
561 ; Maxim., Mel. Biol, xii, t. 1, f. 4. 
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Wi&tbrn Himalaya :-~Kashmirj (JfcOyle, Sedgwick 1). 

Stefl&s as thick as goose quill, pedicels half as long as v daty^, jj^lyx 
15 mm. toothed slightly dfefi teeth ovate serrate upper* ^ the size of 
others'densely reticulate betoveap. .the nerves, corolla yellow., orT with 
galea and beak purple, tube 15 ram,', bjeak 24 mm. margins of v filaments 
undulate, ovayy lanceolate acute, stigma Asserted, capsule not seed. 

Repeats h&bitarid foliage, calyx, corolla tube and lip of P. bicotnuvu, 
from which, however, it differs in the throat not being contorted and itx 
the bpak, wiich *is nearly twice as long and is quite entire 'at apex. 
Apparently uncommon and not reported either at Calcutta or Saharan- 
pur since collected by Dr. Royle till communicated 6y Major Sedgwick, 
R * E. in 1885. In Sedgwick’s plant the hood and beak arb dark pjrt^le 
thetu&e and lower lip golden yellow. 

* 46. (23). P. Bella Hook. /. ; Maxim., M^el. Biol. xii. t. 1, f. 

47. (~). P. Przewalskii Maxim. ’ „ 

* Dwarf almost stemless, radical leaves tqf ted narrowly oblong im- 
bricate-crenate densely pubescent, flowers few axillary pubescent, cSfyx 
cylindric slightly cleft, corolla tube almost thrice as JoQg as calyx, lip 
deeply 3-lobed lobes rounded subequal, galea erect slightly inflated beak 
straight bifid halfway, stamens inserted near top of tube filairfents all 
hirsute. P. Przewdlshii Maxim., Mol. Biol, x, 84, and xii, 787, t. 1, f. 2. 

Eastern Himalaya; — Phari, (Dr. King’s collector!). ifisrRiB : 
N t Tibet ^ China, Kansu and Szotschuan. 

Rbotstock fusiform somewhat slender, calyx densely ’hirsute 11 mm. 
5-toothed upper tooth entire very stoall the others crested anterior pair 
smaller than lateral, corolla rose-pink tube 30 mm. puberulous externally, 
beak 7 mm. segments slightly expanded at tips, ovary oblong, stigma 
subincluded, capsule oblong oblique shortly cuspidate. 

48. (— -). P. Daltoni Prain. 

Densely pubescent stems short erect, leaves petioled linear pinnati- 
fid segments ovate mucronate- dentate flowers axillary pedicel/g very long, 
calyx cylindric J cleft anteriorly densely hirsute, corolla tube $ exceed- 
ing calyx lip 3-fid margin crenulate lobes roundod l^eral f larger than 
central, galea inflated slightly reflexed then arcuately curved bbak 
straight J bifid stamens inserted above middle of |ube filaments all hir* 
sute. P. Daltoni Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 
P. aspleniifolia var pubescem Hook. /., Flor. Brit, Ind, iv, 315. JPedi - 
cularis n. 20, Herb. Ind. Or. H. /. and T. T. - 

Eastern Himalaya : Sikkirp, Donkia-la, (Hooker P Dr. Kingfs 
Collector!), and Ze-lep-la, (Dr. King’s Collector!); Chumbi, Perm-la 
and Chum-la-ree, (Dr. King’s Collectors !) ; Phari, ,(Dr. Kiifg’s Col- 
lector !). 
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• .Stems 2-6 eng. high, 2-20 frbm stout branching rkizonie^ p^ttoleg 
slightly diia^ed.at base, pedicel^ 25-60 mjn. rigid elongating in^fruit, * 
calyx 10-12 lpm. 5- toothed * segirieats- ^elliptic serrate upper smallest* 
corolla red tube 16^ mm. distinctly" widened at 'apex nearl^glabroii^ 
externally, 1 ’ beak 5 mm. segments with acute tips, capsule oblOng^oblique 
shortly *tfusj>idate nearly £ exacted, seOds ovoid pale distinctly retieu- 
, lated. * v ^ ~ 

49. .(24). P. siphonantha Don ; Hook./. 

Var. typiccS; leaf segments lanceolate, corolla tube 4*5 times aslpng 
as calyx, throat acutely bidentate. P. siphonantha Don, Prodr* Slot,* 
Nepal., 95 ; Wall., Oat. 417 ; Benth., DO. Prodr. x, 565. P. Hookeriana 
Wall.,’ feat., 421'} Benth., Scroph. Ind. 53, and DC. Prodr. x, 564.,* 
' P. himcdayca Klotasch, Reis. Pr. Wald., Bot., 107, t. 58. , ' 

In two very distinct "forms : — a. “ siphonantha vera ”, with short 
decumbent stems or stemless, leaf segments contiguous =P. Siphonantha 
Don; Wall. ; Benth. ll. co., the more usual form in Sikkim and Nepal, 
comparatively unusual in Katnaon and not apparently occurring in 
Kashmir or W. ^Tibet ; and f3. “ Hookeriana ”, with long ascending or 

erect stems, leaf Segments distant subalternate = P. Hookeriana Wall; ; 
Benth. 11. xc. and= P. hirndlayca Klotzsch 1. c., the form characteristio 
of Kashmir and W. Tibet but occasionally reported from Sikkim also. 
There are, however, forms intermediate in habit and as the floral struc- 
ture is identical, they cannot be looked upon as distinct varieties. 

Var. brevituba; leaf Segments ovate, corolla tube 2-3 times as long 
as calyx, teeth of throat obtuse or almost absent. P. Elephas Boiss., 
Diag., Ser. i; iv, 81, and Flor. orient., iv, 489; Benth., DC. Prodr. x, 
565. P. punctata Dene, Jacquem. Voy., Bot., Ill, t. 122; Behth., DC. 
Prodr. x, 565. 

Also in two very distinct forms : — y. “ Elephas ”, with short stems 
and contiguous imbricate leaf-segments = P. Elephas Boiss. 11. cc. as to 
• description but excluding “ Griffith 1060 ” which has apex of beak 
entire and^is, as Sir J. D. Hooker points out, P. rhinanthoides ; — and & 
” punctata ” with tall rigid erect stems and distant alternate leaf-segments 
s P, punctata Dene ; "Benth. 11. cc., frequently distributed with specimens 
of form j3. as u P. Hookeriana .” Specimens intermediate as to foliar 
* characters certainly occur but “ punctata ” differs from Wall. Cat. 421 
by its shorter tube, indistinct teeth, and very large lower lip the lateral 
lobes of which embrace the throat and meet behind the galea ; these 
characters though constant are not however of specific value. 

The forms of VAR. typica repeat *the habit and foliage of the two 
forms of P. Igngifiora , those of var. brevituba repeat the habit and foliage 
of the two varieties bf P. rhinanthoides . 

’ 35 
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P. labellata Jacquem. is exoluded from P. siphonantha by its entire 
apex of beak, its edentulous throat, its inflated galea and its 5-toothed 
calyx, while P. Hoffmeisteri Klotzsch, an original specimen of which 
Dr. Garcke of Berlin has kindly sent to the Galcutta herbarium, is 
P. megalantha Don, var. typica . 

50. (27). P. LONGinbRA Rudolph, Mem. Aoad. St. Petersb., iv, 345, 
t. 3, (1811) j Bunge, Ledeb. Flor. Ross, iii, 276 ; Maxim., Mel. Biol, x, 86. 
P. tubiflora Fischer, Mem. Soc. Mosc., iii, 58, (1812) ; Steven, Monogr. 
Pedic., 30 ; Benth., DO. Prodr. x, 565 ; Hook./., Flor. Blit. Ind. iv, 314. 
P. tubiformis Klotzsch, Reis. Pr. Wald., Bot. 106, t. 57. 

51. (26.) P. rhinanthoides Schrenk. 

Var. typica ; stems short 5-10 cm., beak 6 mm. as long as galea 
shorter than lip, anterior stamens sparingly hirsute. P. rhinanthoides 
Schrenk, Enum. PI. Nov., i, 22 ; Benth., DO. Prodr. x, 565 ; Bunge, 
Ledeb. FloV. Ross, iii, 276. 

Not in India. Distrib : Alatau, (Schrenk) ; Hindoo Koosh, (Griffith 
1060 !) ; Turkestan, Ishomori, (A. Regel !). 

A gathering from Tehri-Garhwal with short stems 3 cm. high, 
(Duthie 576 !), has the short beak of var. typica with the stout stems 
and densely hairy anterior stamens of the following variety which it 
thus connects with the typical plant. 

Var. labellata ; stems stouter 8-40 cm,, beak 10-14 mm. longer than 
galea and equalling or exceeding lip, anterior stamens densely hirsute. 
P. labellata Jacquem., Dene, Jacqubm. Voy., Bot., 117, t. 123; Benth., 
DO. Prodr. x, 565; Maxim., Mel. Biol, x, 83, and xii, 792. P. rhinan- 
thoides Hook./., Flor. Brit. Ind. iv, 313, excluding synonyms. 

52. ( — ). P. gruina Franchet. 

Branching from base central stem erect others decumbent stems 
hirsute leafy, loaves very small short-petioled pinnatipartite segments 
distant oblong recurved margins cartilaginous serrate, flowers axillary 
racemose distant long pedicelled, calyx hirsute campanulate, corolla tube 
slightly exceeding calyx, lip broader than long 3-lobed lateral lobes 
rhomboid 4 times as large as central orbicular, galea inflated bidentate 
beak long slender apex decurved acute entire, stamens inserted above 
middle of tube filaments hirsute. P. gruina Franchet ; Maxim., Mel. 
Biol, xii, 799, t. 1, f. 15. 

Burma-Yunnan frontier : Momyen, (Anderson !). Distrib : Yunnan. 

Roots slender fibrous, central stem 8-10 cm. sparingly shortly 
branched, decumbent stems simple rooting below, pedicels longer than 
calyx, calyx 6 mm. 5-toothed teeth equal ovate acute with narrow entire 
bases and deeply retroserrate margins above, corolla red tube 7 5 mm., 
beak 10 mm., ovary oblong lanceolate, stigma hardly exserted. 
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Momyen, the locality of the single Calcutta gathering, is just within, 
the Yunnan, frontier, technically therefore this species does not deserve a 
place in the Indian Flora ; as, however, when Upper Burma becomes 
botanioally better known this is likely to be met with the diagnosis is 
given here. 

58. (25). P. carnosa Wall. ; Maxim,, Mel. Biol, xii, t. 3, f. 52. 

54. (28). P» miorocaltx Hook./. ; Maxim., Mel. Biol, xii, 852, t. 4, 

f. 71. 

55. [29}. P. albiflora Prain, 

Dwarf tufted glabrous stems short or 0, cauline leaves 0 radical 
numerous caespitose long petioled oblong-lanceolate pinnatisect seg- 
ments distant ovate mucronate-dentate, flowers few shortly pedicelled 
subcapitate or the lower scattered lower alternate upper subopposite, 
calyx cylindric-campanulate hardly cleft, corolla tube twice as long as 
calyx lip 3-lobed lobes rounded lateral | exceeding central galea arcuate- 
ly curved beak conical falcate apex obtuse crenulate not bifid, stamens 
inserted in middle of tube filaments glabrous. P. albiflora Prain in Ann. 
Roy. Bot. Garden, Calcutta, iii ined. P. aspleniifolia var. albiflora 
Hook./., Flor. Brit. Ind. iv, 315. 

Eastern Himalaya; Sikkim, (Hooker, Dr. King’s Collectors!). 

Stem 0-8 cm., rootstock slender 'with few ovate scales, bracts £ 
longer than calyx 3-sect dilated at base, calyx 8-10 mm. 5-tootbed teeth 
lanceolate entire obtuse except uppor smallest acute, corolla white tube 
20-24 mm. uniform throughout beak 3 5 mm., ovary lanceolate stigma 
subexserted ; capsule not seen. 

56. (29). P. Wallichii Bunge, Bull. So. Acad. St. Petersb. viii, 
251, ( name only), and Walp. Rep. iii, 415. P. asplenifolia , Wall , Cat. 
416A, (not of Floerke and excluding specimen B). P aspleniifolia , 
Hook./, Flor. Brit. Ind. iv, 315, (not of Floerke, and excluding varieties 
and synonyms). 

This differs from P. albiflora in having both pairs of stamens hir- 
sute, in its wide subinflated calyx, its numerous lanceolate rhizome scales 
and its few radical leaves. Wall. Cat. 416^ is P. Oederi Vahl, var. 
heteroglossa , 

57. (30). P. flagellaris Bcnth. ; Hook./. 

58. (31). P. furfuracea Wall. ; Maxim., Mel. Biol, xii, t. 3, f. 50. 

59. [31]. P. Pantlingii Prain. 

Stems single or several from base unbranched rigid tall leafy 3-5- 
fariously hairy above, leaves long- petioled furfuraceous beneath broadly 
ovate pinnatilobed lobes ovate serrate, flowers axillary in donso racemes 
pedicelled, calyx campanulate hirsute, corolla tube widened above as 
long as calyx, lip 3-lobed margin ciliate lateral lobes ovate thrice as 
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large as central orbicular, galea inflated bent at a right angle beak 
straight apex bifid segments emarginate, stamens inserted opposite top 
of ovary anterior filaments pnbernlous. P. Pantlingii Prain in Ann. 
Roy. Bot. Garden, Calcutta, iii ined. P. furfuracea var. integrifoUa 
Hook. /., Plor. Brit., Ind. iv, 316. Pedicularis n. 30, Herb. Ind. or 
H. /. and T. T. 

Eastern Himalaya: Sikkim, (Hooker, Pantling !) ; Chnmbi, (Dr. 
King’s collectors !). 

Rootstock slender, stems as thick as goose quill strict 30-40 cm. 
calyx 8 mm. nerves densely pilose 6-toothed not cleft teeth large upper 
deltoid entire others ovate incised serrate, corolla red-purple tube 8 mm., 
beak 8 mm inner lobe of apex segments larger, capsule 17 mm. broadly 
lanceolate acuminate ^ exserted, seeds 2 mm. ovate acute black hardly 
reticulated. 

Very similar and nearly allied to P. furfuracea Wall, but with less 
incised leaves and more rigid thicker Btems. The diagnosis is as 
follows : — P. furfuracea ; calyx glabrous § cleft in front 5-or 3-toothed 
teeth minute, or margin not toothed, corolla pale pink or white tube some- 
what longer than calyx, lobes of lip all truncate emarginate eciliate, 
galea glabrous throat 2-sinuate apex of beak deeply bifid segments emar- 
ginate outer lobes large ovate, filaments glabrous, capsule narrowly 
lanceolate acuminate § exserted ; P. Pantlingii j calyx hirsute not cleft 
5-toothed teeth large, corolla dark-purple tube not exserted, lobes of lip 
rounded entire margin ciliate, galea furfuraceous throat entire apex of 
beak less deeply bifid segments emarginate outer lobes triangular 
minute, anterior filaments puberulous, capsule wide lanceolate acuminate 
\ exserted. The flower and fruit in P Pantlingii are larger than in P. 
furfuracea , in which calyx is 6 mm., corolla 10 mm., capsule 14 mm. 

60. ( — ). P. Regeliana Prain. 

Dwarf stemless, leaves pinnatisect segments ovate pinnatifid toothed, 
flowers axillary long pedicelled, calyx campanulate nerves hirsute, 
corolla tube | longer than calyx expanded above, lip 3-fid lobes rounded 
lateral ^ exceeding central? galea much inflated arcuate throat 2-dentate 
beak very short truncate apex entire, stamens inserted above middle of 
tube anterior filaments densely posterior sparingly hirsute. P, Regeliana 
Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Eastern Himalaya : Phari and Jongri, (Dr. King’s collectors !). 

Roots Blender fibrous, leaves long-petioled, pedicels stout 2-4 times 
as long as calyx, calyx 10 mm. 5-toothed £ cleft in front teeth serrate 
upper smallest lateral larger than anterior pair, corolla purple tube 15- 
18 mm., galea with teeth directed downwards and crested above as far 
as the origin of beak, beak 1*5 mm., ovary ovate, stigma exserted, 
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capsule 18 m&u narrowly orate apex acuminate $ asserted, seeds few 
2*5 mm. ash grey striate but hardly reticulated. 

Repeats habit and foliage of P. aoaulis Wulff. but is smaller in all 
its parts. The calyx teeth are smaller and the galea is widely different { 
the capsule on the other hand is larger. 

61. (— ). P. odontophora Prain. 

Stems short puberulous several from rootstook, leaves long petioled 
radical few finally evanescent cauline 1-2 alternate pinnatiseot segments 
pinnatifid, floWers few axillary rather crowded shortly pedicelled, calyx 
campanulate, corolla tube twice as long as calyx slightly widened above* 
lip 3-lobed lobes ovate later | exceeding central, galea 2-dentate slightly 
inflated widely arcuately curved beak straight apex emarginate, stamens 
inserted in middle of tube anterior filaments densely hirsute throughout 
posterior sparsely hirsute below glabrous above. P. odontophora Prain 
in Ann. Roy. Bot. Garden, Calcutta, iii ined. * 

Eastern Himalaya : — Sikkim, Na-tong, (Dr. King’s collectors !) ; 
Phari, Do-tho, (Dr. King’s collector !). 

Rootstook creeping with squamous nodes and crowned with scales, 
stems 2-4 cm. calyx 7 mm. 5-toothed teeth entire upper tooth and lower 
pair deltoid intervening subulate, corolla tube white 13 mm. with dorsal 
line of hairs outside extended along erect portiqn of galea which is 
bidentate anteriorly, inflated part of galea and beak pink, beak 5 mm., 
ovary ovoid, stigma exserted ; capsule not Seen. 

A very distinct species. # 

62. (?32). P. curvipes Hook. /.; Maxim., Mel. Biol, xii, 919. 

Not yet received in flower. Add to locality of F. B. 1. iv, 316 • 

Assam : Naga Hills, 9000, (Clarke !). 

63. (33). P. dolichorrhiza Schrenk, Enum. PL Nov. ii, 23 ; 
Walp. Rep. iii, 426 ; Bunge, Ledeb. Flor. Ross, iii, 291 ; Benth., DC. 
Prodr. x, 570 ; Maxim., Mel. Biol, x, 117 and xii, 905, t. 6, f. 146. 
P. cabulica Benth., DC. Prodr. X, 575. P. fissa Turcz. ? Hook./., 
Flor. Brit. Ind. iv, 316. 

Western Himalaya : Iskardo, (Dr. Falconer’s collectors !) ; Ladak, 
(Henderson !) ; Gilgit, (Tanner !, Giles !) ; Hindu Koosb, (Griffith, 
[3941 Kew distribution] !, Giles !) ; Afghanistan, Kurzar, (Griffith, 
[1143 Journ.] !). # 

Gilgit and W. Tibet gatherings quite agree with specimens of P. 
* dolichorrhiza received from St. Petersburg ; it is not possible to separate 
P. oabulioa from P. dolichorrhiza even as a variety. 


* * Upper lip shortly or not beaked . 

64. (34). P. Oederi Vahl in Hornem., Oekon. PlanteL, ed. ii, 
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580, (1806) and ed. iii, 674; Hartm., Flop. Skand., 199; Caruel in 
Parlatore, Flor. Ital. vi, 429 ; Reichb. /., FIbr. Germ, xx, 76, t. 1759, 
f. 2 ; Lange, Nomenclator Flor. Dan., 2 ; Trautv., Increm. Flor. Ross, 
iii, 77. P. versicolor Wahlenberg, Veg. Helvet., 118, (1813) and Flor, 
Suec. i, 389; Hartm., Vet. Ak. Handl., 135; Steven, Monogr. Pedic., 
52 ; Reichb,, Iconog. i, 31, t. 14 ; Ledeb., Flor. Altaic, ii, 437 ; Turcz., 
Flor. Baic.-Dahur. iii, 375 ; Bunge in Ledeb. Flor. Ross, iii, 300 ; 
Walp., Rep. iii, 428 ; Royle, lllustr. t. 72, f. 2 ; Benth., DO. Prodr. x, 
578; Maxim., Mel. Biol, x, 133 and xii, 918, t. 7, f. 177 ;»Hook./., Flor. 
Brit. Ind. iv, 3i6. P. flammea Oeder, Flor. Dan., t. 30, (1761) ; Allioni, 
Flor. Pedemon. i, 63 ; Haencke in Jacquin. Collectan. ii, 70 ; Poiret in 
Lamk, Encyclop. v, 135 ; ( not P. flammea Linn .). P. flammea var. 
major Wahlenberg, Flor. Lappon., 168, (1812). P. hirsuta Smith in 
Rees, Cyclop, vol. xxvi, (1819) ; ( not P. hirsuta Linn .). 

Var. typica ; galea wider and shorter than tube, central lobe of lip 
not projecting, calyx teeth triangular equal apices acute. 

Western Himalaya : — Kashmir, (Royle !) ; Tibet, (Falconer !, 
Thomson !, Stoliczka !, Brandis !, Ellis !). Distrib : Arctic and Alpine 
Europe ; Arctic and Alpine Siberia ; Arctic America. 

The Kashmir and Tibet plant is the same as the Dahurian form 
having the calyx hirsute and the teeth, except the upper, serrate ; the 
lobes of the lip are entire as in the Scandinavian and Arctic form, (P. 
Oederi Vahl), where the calyx is also hirsute but all the calyx teeth 
are entire, and not emarginate as -in the Swiss plant, (P. versicolor 
Wahlbg, Veg. Helvet. 118), where the calyx teeth are also entire the 
calyx being glabrous. 

Var. heteroglossa ; galea narrower than in type and as long as tube, 
central lobe of lip projecting, calyx teeth narrowly lanceolate all, or 
upper excepted, with expanded orbicular serrate tips. “An eadem ac 
P. asplenifolia ? ” Wallich in sched., Wall Cat., 416 B. 

Western and Central Himalaya: — Kamaon, (Royle!, Wallich!, 
Collett !, Duthie !, Reid !) ; Nepal, (Scully !). Distrib : N. Tibet, N. 
China, E. Kansu. 

The Kamaon form is Wall. Cat. 41613 which that author only 
doubtfully referred to his P. asplenifolia. It may be the plant intend- 
ed by Royle, (111., t. 72, f. 2), since he there figures a plant with small 
lower lip, which is true of this, and since Kamaon specimens of this 
obtained by him are preserved at Saharanpur. But the lip of his # 
figured plant is too small even for this form and he cites Kashmir in 
the text as its locality ; his Kashmir specimens are true var. typica only. 
The -various Kamaon gatherings exactly agree;— calyx hirsute upper 
tooth linear lanceolate acute, lip of corolla ? smaller than in var. 
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typica margin orenul&te central lobe ovate lanceolate, galea } longer 
than in var. typica as nirrow as tube. Dr. Scully’s Nepal gathering 
differs considerably ; — calyx glabresceut all the teeth with ovate ex* 
panded tips, corolla lip 8 times as large as in var. typica margin entire 1 
lobes orbicular, galea narrower than tube. The greatest difference is 
in*the much larger lip ; perhaps var. heteroglossa should be considered 
a species distinct from P. Oederi with the Nepal plant as a definite 
variety of this new species. 

65. ( — ).• P. Prainiana Maxim. 

Erect strict stout hirsute stem leafy simple, leaves oblong linear 
sessile deeply pinnatifid segments oblong acute deeply irregularly 
serrate, bracts linear oblong serrulate at apex, flowers densely spiked, 
calyx campanulate hirsute, corolla tube slightly exceeding calyx, lip 
3-fid lobes obovate equal margins ciliate, galea sparsely hairy navicular 
beakless, stamens inserted in middle of tube filaments glabrous. P. 
Prainiana Maxim., Mel. Biol, xii, 844, t. 3, f. 66. 

Eastern Himalaya : Cliumbi, at Lu-ma-poo, (Dr. King’s collec- 
tor !). 

Stem 30-40 cm., upper bracts shorter than flowers, calyx 16 mm. 
5-toothed upper tooth entire deltoid the others lanceolate serrate, corolla 
yellow tube 17 mm., galea rounded in front hiant, ovary ovoid, stigma 
exserted ; capsule not seen. 

Repeats habit and foliage of P. Clarkei . Is nearly allied to P. 
rudis Maxim, and was originally distributed from Calcutta under that 
name ; it is, however, as Mr. Maximowicz points out, perfectly distinct. 

66. (26). P. Perrottetii Benth. ; Maxim., Mel. Biol, xii, 1. 1. f. 1. 

67. ( — ). P. corymbosa Prain. 

Stems stoutish short irregularly angular or flattened 2-3 fariouBly 
hairy branching, leaves petioled pubescent fleshy oblong acute narrowed 
at the base crenate lobes serrate, bracts sessile, flowers capitate and very 
shortly pedicelled at apices of stem and branches, calyx oblong pubes- 
cent fleshy, corolla tube twice as long as calyx slightly expanded above, 
lip 3-fid lobes oblong equal, galea hardly inflated widely arcuately curved 
and scarcely beaked, stamens inserted opposite top of ovary filaments 
glabrous. P. corymbosa Prain in Ann. Roy. Bot. Garden, Calcutta, 
iii ined. 

Burma : Shan Hills, Pwehla and Tamakan, 4000 feet, (Collett !) \ 
Maymyo Hill, 4000 feet, (Dr. King’s collector !). 

Stems 10-15 cm., branches axillary subcorymbose, roots fibrous, 
bracts wide-based serrate crenate | longer than calyx, calyx 11 mm.* 
deeply 2-fid, £ cleft in front teeth ovate crested tube densely p^be- * 
scent externally and reticulated between the nerves withip, corolla 
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tube white 18-24 mm., lip white with pink margin, galea rose-pink, ovary 
ovate lanceolate, stigma exserted* 

Evidently nearly allied tp P. crenata Maxim, which differs in hav- 
ing smaller flowers (22 mm. in place of 35-38 mm.), calyx not cleft both 
lobes 2-dentate and not reticulated internally, galea distinctly beaked, 
lip with ciliate margin, and anterior filaments bearded, 

68. ( — ). P. Collbttii Prain. 

Very tall stems purpurascent pubescent terete rigid strict sparingly 
fastigiately branched towards apex, leaves and bracts coriaceous sub- 
scabrid ovate acute sessile crenulate serrate, flowers axillary sessile 
densely spiked, calyx coriaceous oblong densely pilose deeply 2-fid, corolla 
tube exceeding calyx expanded above glandular ciliate internally, lip 
widely stipitate 3-fid lobes orbicular equal, galea externally furfuraceous 
arcuately curved with short truncate beak emarginate at apex, stamens 
inserted near base of tube filaments rufous villous at insertion, glabrous 
above. P. Oollettii Prain in Ann. Roy. Bot. Garden, Calcutta, iii ined. 

Burma : Shan hills, Koni, 4000 feet, ana Toungyi, 5000 feet, (Col- 
lett!). 

Stems 120 cm., rootstock stout horizontal, bracts longer than calyx, 
calyx 14 mm. \ cleft in front, £ behind, segments wide below, lanceolate 
above, tips obtuse entire, corolla purple tube 16 mm. ovary lanceolate 
acuminate, stigma exserted. 

A very striking species with considerable affinity to P. zeylanica 
but with galea larger in proportion to tube and very different foliage 
and habit. 

69. (37). P. zeylanica Benth. ; Maxim., Mel. Biol, xii, t. 3, f. 45, 

Insufficiently represented. 

70. ( — ). Pedicularis sp with alternate leaves. 

Manipur: Sirohifurar, (Watt!). * 

In leaf only ; certainly not the same as any in the above list ; 
seems a member of the section “ Siphonanthae,” and is possibly 
conspecific with one or other of the Tunnan species of that section. 

[Mr. Maximowicz in a letter received since the above was written 
says of this plant that it “ looks like a Siphonantha or (less so) a 
Gomosa .” He does not recognise in it any of the Tunnan species (of 
which he has given full descriptions in Mel. Biol, xii) ; it should there- 
fore be a species yet to be described.] 
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XVI. — Natural-History Notes from H. If. Indian Marine Survey Steamer 
* Investigator,’ Commander Alfred Carpenter, R. N., D. S. O., 
commanding.— No. 10. List of the PleHronectida obtained in the Batf 
t of Bengal in 1888 and 1889, with descriptions of new and rare 
species. — By Alfred Alcock, M. B. (Aber.), Surgeon-Naturalist to the 
Marine Survey. 

[Reoeived and Road August 9th, 1889.] 

(With Plates XVI.— XVIII.) 

Contents. 

§ I. Introduction. 

§ 2. List, with Descriptions, of the Shallow- Water Forms obtained daring 
Season 1888-89. 

§ 3. List, with Descriptions, of the Shallow- Water Forms obtained daring 
Seasons previous to 1888-89. 

§ 4. Descriptions of the peep- Sea Forms obtained from Commencement of 
Survey to Date. 


§ 1. Introduction . 

This paper gives merely a list of the Pleuronectida obtained by 
the trawl and dredge in the Bay of Bengal during two seasons* work of 
H. M. I. M. Survey Steamer ‘ Investigator,* with descriptions of new 
and rare species. Complete synonomies are not given, mainly because 
the systematic exploration of the Bfcy can only be regarded as begun, 
and it would be premature to catalogue any one group until the whole 
basin has been more thoroughly explored. 

This initial list contains the names of 29 species, of which 11 
appear to be new to science, 3 are* rare species not before met with ill 
Indian waters, while the remaining 15 are well-known forms. 

Again, of these 29 species,. 23 are from the Orissa coast and the 
Ganjam coast north of Gopalpur, 3 are from the deeper open waters of 
the northern end of the Bay, while 2 are from the east coast of Ceylon, 
and l from Cocanada. These last 6 species are the fruit of occasional 
dredgings, so that we are left with 23 species representing four months 
regular trawling off the Orissa coast, or rather off the eastern coast of 
the peninsula between False Point on the north and Gopalpur on the 
south— a region nearly corresponding with the debouchemenfc of the 
Mah&naddi Delta. 

The physical features here are those of all Indian deltas where the 
land is making precarious advances on a shoaling muddy sea. Low-lying 
wastes of drifting sand alternate with still lower-lying estuarine 
swamps ; the coast line presents the unbroken level of a recently formed 
36 
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alluvium ; the bed of the sea is an almost imperceptible ' slope of fine 
sand and mud, and the more or less turbid waters are consequently so 
shallow that the twenty-fathom line is distant from five to thirteen miles 
from shore, while the hundred-fathom line ranges from fifteen to twenty* 
two miles, as was determined by the i Investigator * in her recent 
survey. Towards the south the sea deepens, and the bottom becomeB 
more sandy. 

The waters of this region swarm with crustaceans and fishes. 
Penceidce, Paguridce , and all the families of the Bracliyvfra exist in the 
greatest abundance, while the surface waters are crowded with the 
lower Crustacea and with crustacean larvae. The commonest fishes 
are Scicena , Kurt ns, Polynemus , Equula , Arius , PeJlona ; G archarias 
Scyllium, Trygon ; and, among the Pleuronectids, Pseudorhombus and \ 
Cynoglossus. 

§ 2. List , with Descriptions, of the Shallow- Water Fishes obtained {in 
the above region) during season 1888-89. 

1. PSETTODES ERUMEI, (Bloch). 

Gunther, Catalogue, iv, 402 ; Day, Fishes of India, p 422, pi. xci, fig 4. 

iftet with from False Point to Ganjam, from 10 to 23 fathoms. 

2. Arnoglossus macrolophus, n. sp., PI XVIII, Fig. 2. 

D. 88-90. A. 67. L. Lat. 65. 

Body rather elongate, its height being one-third of the total length. 
The length of the head is contained nearly 4^ times in the total, and is 
equal to its height. The lower jaw projects slightly. The snout is 
obtuse, almost as long as the eye, and excavated in front of the upper 
eye. 

Eyes on the left side, large, their diameter being contained nearly 
3} times in the length of the head. A large patent nostril in the 
excavation of the snout above the upper eye ; and two in front of the 
interorbital space, the anterior being valved. Cleft of mouth very 
oblique. The length of the maxilla is contained times in the length 
of the head. A single row of small sharp close set uniform teeth in 
each jaw. The head of the vomer is very prominent. The tongue is 
styliform. Gill-cleft very wide : the margin of the operculum forms a 
semicircle. Gill-rakers distant, short, slender, and without any serra- 
tions. Integument covered with small scales, strongly and sharply 
ctenoid on the coloured, cycloid, thin, and excessively deciduous on the 
blind side. The scales invest the base of the caudal and the lovger 
third of the rays of the vertical fins, at least on the coloured side* 
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lateral line with * semi-circular curve above the pectoral. Bint. 
The dorsal fin begins in front of the anterior nostril and extends exactly 
up to the base of the caudal : its first six rajs are prolonged, the longest 
being more than half the total length of the body The anf^l is , 
separated from the ventral by a median double-toothed spine, and 
extends exactly up to the base of the caudal : its rays are similar to the 
posterior rays of the dorsal. The caudal consists of 17 branched rays, 
of which the longest are one-sixth the total length of the body t it is 
obtusely pointed. The pectoral is muoh more developed on the ooloured 
side, where it is as long as the head exclusive of the snout, and consists 
of 9 rays: the right pectoral is one- third less than the left in length, and 
consists of 6 rays. The ventrals are both well developed, and both Co- 
loured : the left has 6 rays arranged in a line from the throat to the 
anal, the right is of the usual form. 

Colours in life , dull smoky brown with a circumferential row of 
ill-defined dark blotches just inside the vertical fins, and others along 
the lateral line. Both ventrals nearly black. Coloured pectoral with a 
transverse black band in its posterior half. 

Total length 3^ inches. 

Locality of capture, 5 miles south of Gan jam in 25 fathoms, ^ on a 
clean sandy bottom. Only one specimen. 

3. Bbachypleura xanthosticta, n. sp., Pl. XVII, Fig. 3. 

B. 6. D. 68-60. -A. 44-46. L. lat. 30. 

Body rather elongate, its height being one-third of the total length. 
The length of the head is one-fourth of the total and equal to its height. 
The lower jaw projects and forms the tip of the snout, and there is a 
Sharp knob at the symphysis. The snout is pointed and is as long as 
the eye. Eyes on the right side, large, being one-fourth of the head- 
length in diameter ; they are separated by a sharp ridge ; the upper is 
in advance and is very oblique. Nostrils in front of the interorbital 
space, the anterior being valved : on the left side they are very incon- 
spicuous and are plaoed almost on the dorsal profile. Month wide and 
forming an almost vertical arch : the maxilla extends behind the level 
of the lower mid-orbit and is slightly over half the length of the head. 
Numerous close-set, pointed, conical, curved teeth in both jaws and on 
the strongly projecting head of the vomer : those in the premaxilla are 
arranged in a double series anteriorly, and those in the lower jaw are in 
a double series throughout , the inner row being incurved, while at the 
symphysis they are in a thick patch. tHll-cleft very wide. Margin of 
the bpercle trilobed. Gill-rakers few, distant, lanceolate and coarsely 
seriated on their upper surface. Integumeut covered with large, 
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deciduous scales, which are finely ctenoid on the coloured, cycloid on the 
blind side. Lateral line with a wide curve above the pectoral. Fins * 
The dorsal begins almost on the upper lip of the blind-side, below the 
nostrils on that side : the 4th to the 10th rays are elongated in the 
male only , the 5th to the 7th being nearly half the total length of the 
body. The anal arises some distance behind the ventrals, its rays are 
rather less than one-third the body height in length. All the rayB of 
the vertical fins are simple. The caudal has 16 rays, its shape is rhom- 
boidal, and its length one-fifth of the total. The pectorals ‘are set on very 
obliquely on the coloured and almost horizontally on the blind side : 
they have 11 rays, and the right (coloured) is rather longer than the 
left and equal to the caudal. The ventrals have 6 rays ; the left arises 
behind the right. Colours during life — body and fins on right side a 
light sandy brown with numerous longitudinal rows of large bright- 
orange spots. Internal anatomy : there is a simple saccular stomach ; 
the intestine is short and has three long diverticula arising at different 
levels behind the pylorus. 

The length ranges from 3| in. to 4| in. 

Captured 28 miles S. W. of Puri, and 5 miles S. of Gan jam, on 
both occasions in 25 fathoms and on a clean sandy bottom. 

This fish goes beyond the confines of the genus Brachypleura 
(Gunther, Cat. iv, 419) in the double row of teeth in the lower jaw, and 
in the curved lateral line ; but one hesitates to construct a new genus 
on these characters, when there are so many other important points of 
agreement. 


4. Pseudorhombus russellii, (J. E. Gray). 

Gunther, Cat. iv. 424 j Paeudorhombus drains, Day, Fishes of India, p. 428, but 
not Pleuronectes drains of Hamilton- Buchanan’s description, Fishes of Ganges, pp. 
128 and 873. 

Met with commonly near river-mouths and in estuaries. 


5. Pseudorhombus javanicus, Bleeker. 

Giinther, Cat. iv. 427 ; Day, Fishes of India, p. 424. 

Met with every where from 7 to 23 fathoms. The specimens taken 
from hard sand are more brightly coloured than those from muddy 
bottoms. 


6. Pseudorhombus malayanus, Bleeker. 

Bleeker, Atlas Ichthyologique, tom. vi, pp. 7-8. pi. coxxxiv, fig 2. 

Bleeker distinguishes this species from P. russellii by its scales, 
which are ctenoid on both sides, and by the concavity of the lower 
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border of the preopercle. Bui for these characters it is impossible to 
distinguish the one species from the other, even by colour. Found in 
the more shallow and turbid waters. 

7. PflBUDOBHOMBUS TRIOOBLLATUS, (Bloch). 

0&nther, Oat. iv, 428 ; Day, Fishes, 424 ; Bleaker, Atl. Ichth. tom. vi, p 89, 
pi ooxxxix, fig. 1. 

This is a very common species. It was taken everywhere usually 
in 7 to 8 fathoms and on sandy bottoms, *wh ere its coloration is much 
more brilliant than in tnrbid waters. 

8. Rhomboidichthys azureus, n. sp., PI XVI, Fig. 3. 

D. 84. A. 64. L. 1. circ. 66. 

This species approaches very closely to the description of E. leo~ 
pardinus (Gunther, Cat. iv, 434), but its scales are much less numerous 
— 55 rows instead of 80, — aiyl they are remarkably deciduous. 

Body oval, its height being a little over half its length, without the 
caudal. The head is short and deep, with the anterior profile concave 
between the eyes, its length 3f in the total without the caudal, and 
considerably less than its height. The pnout projects conspicuously, its 
length is hardly half the diameter of the eye, and in the male it bears 
a short horizontal horn. The length of the eye is two-sevenths of the 
length of the head ; the inner orbital margins are very sharp and 
in the male knobbed. The lower eye is nearly half a length in advance. 
The interorbital space is deeply concave, scaly only in its posterior half, 
and in the male is nearly one diameter, in the female half a diameter 
of the eye iu width. 

The nostrils on the blind side are very minute. 

The cleft of the mouth is narrow and almost vertical ; the length 
of the maxilla is contained 3£ times in the head-length. Teeth in a 
single series in the upper and a double series in the lower jaw ; they are 
close-set, sharp and uniform like the teeth of a comb Gill-rakers few 
and distant, on the first arch there are only six. Integument covered 
with delicate deciduous scales, which are ctenoid on the coloured, 
cycloid on the blind side. Lateral line with very prominent tubes, 
and with a strong curve above the pectoral Fins . Dorsal with its 
longest rays in the anterior part of its last half, where they equal nearly 
half the head-length. A projection of the humeral arch forms a sharp 
spine in front of the anal fin. 

Length of candal 5£ in the total ; there are 17 rays. The pectoral 
on the coloured side is the more developed, having 10 rays, while the 
right has only 9. The left ventral is much longer and broader than the 
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right, and occupied the. whole median line from the throat to the anal 
fin: each had six raye,'" Ob lour« during i*^s— dull smoky brown with A 
series of darker blotches round the coloured side inside tho vertical &aa , 
Vertical fins with dark speokles. The male with ten or eleven 
brilliant azure spots arranged in two rows on the snout and in front of 
the intdrorbital space. Length : male 8} inches, females 8$ to 4^ inches. 

Met with in 7 to 13 fathoms, from 8 to 20 miles S. W. of Pnri ott 
muddy bottoms, and once on dean sand. 

A, 

The fish next to be described might, at first sight, be taken for the 
immature form of some larger Pleuronectid. But after due considera- 
tion, and after finding a second very similar yet quite distinct form, I 
venture to describe both as new, and to provisionally unite their common 
characters into the diagnosis of a new genus, for which the name 
Boianectes , in allusion to the delicate transparency of the tissues, is 
suggested. 

i 

Scianectes, gen. nov. 

Jaws and dentition equal on both sides. Dorsal fin commencing 
before the eye, on the snout. I3ody pyriform and dglicafce. Mouth 
small, the length of the mamillary being less than one-third of the 
length of the head. Teeth minute in a single series in both jaws. 
\ omenne teeth. Eyes on the left side and close together. All the 
rays of the vertical bus simple, elongated, weak, and filamentous. 
Scales minute, membranouB, and deciduous. Lateral line with a curve 
above the pectoral. Gill-membranes united at the throat. Gill-rakers 
distant and short. 

9. Scianectes lophoptera, n. sp , PI. XVI, Fig. 2. 

B 6? D. 86-88 A. 66. 

Body pyriform, transparent and delicate, its height being contained 
2$ in the total, without the caudal. Head short, its length being 3£ 
in the total without the caudal, and three-fourths of its height. Snout 
obtuse, barely equal to the eye in length. Eyes on the left side situated 
in the extreme anterior part of the head, separated from each other* by 
a longitudinally grooved ridge ; the lower slightly in advance ; their 
diameter one-fifth of the head-length. The cleft of the mouth forms au 
almost vertical arch The length of the maxilla is one-fourth the 
length of the head. Minute teeth in a row in both jaws, and ou the 
vomer. Gill-cleft very wide. Opercle almost membranous. Gill-rakers 
in the form of distant delicate spines. 

Integument covered with minute, delicate, excessively deciduous 
scales. Lateral line salient, with a semicircular curve above the pectoral, 
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apd continued ,on to the end of the caudal* * ^fiftical fin* of striking 
fy&ighV eatwoely weak and Blender. The longest dorsal ray* which 
are aear the ^middle of the fin are equal to the bead-length in height, 
aud the longest anal rays, are slightly longer. The intemeural and 
interhamal spines are very elongate. The pectoral is much more 
developed on the coloured side, where if laid forward it reaches to the 
vertical from the hinder edge of the upper (posterior) orbit. 

The veutrals are distiuct from the anal : the left is more expanded 
than the right. • . 

The caudal is long and pointed, being contained five times in the 
total : it has 17 rays. 

Colours in life . Transparent white with minute black dots. Three 
narrow black lines alorg the body, one of which is the lateral line, while 
the others follow the lines of origin of the intemeural and interheemal 
spines respectively. Vertical fins black with irregular • milk-white 
blotches. Left ventral black. Left pectoral grey tipped with black. 
On the right side, owing to the transparency of the body, the three black 
lines of the coloured side shew through. Length, 3^ inches. 

Two specimens were taken in 68 fathoms 16 miles E. of the mouth 
of the Devi river in the Malranaddi delta, from a soft bottom of very fine 
The second species of Scianecfces will be described among the Sabos 
from a deeper and more open pari of the Bay. 

10. Solea ovajca, Bicbardson. 

Giinther, Cat. iv, 472 ; Day, Fishes, p 426, pi xoiii, fig 1 . 

Met with evefyw here, more often on a soft bottom of fine sand and 
mud, but also on hard sand. 

11. Solea oculus, n. sp., Pl. XVIII, Fig. 3. 

D 98. A. 65 L 1. 100-102. 

This species resembles Solea hartzfeldii (Gunther, Cat. iv. 471, 
and Bleeker, Atlas. Ichth. tom. vi, p. 25, pl. ccxlvi, fig. J,), from 
which it differs in the form and arrangement of the dorsal and ventral 
fins, in the proportions of the head to the body, and in coloration. 

Body ovate, its height one-third of the total length. Head with a 
symmetrically rounded profile, its height being a little greater than its 
length, which is nearly 4J in the total. The snout forms a rostral hook, 
which curves round behind the symphysis of the lower jaw, touching 
the vertical from the front edge of the anterior eye. Eyes situated in 
the middle of the head, the upper half-way in advance of the lower : 
their diameter is 6| in the head-length, and they are about half a 
diameter apart. 
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On the coloured side two nostrils in front of the lower eye and near* 
ly on the upper lip, the anterior forming a tube nearly equal to the eye 
in length, the posterior being a small foramen. On the blind side two 
nostrils, of whioh the anterior is perforated in a large fleshy sucker- 
like papilla. 

The cleft of the mouth forms a semicircle with the convexity for- 
wards and upwards, its angle reaches the vertical from the middle of the 
lower eye. Small villiform teeth in the jaws on the blind side. Gill- 
cleft narrow. No fringe beneath the lower jaw. Integument invested 
with small scales ctenoid on both sides. The lateral line is straight on 
the coloured side, but on the blind side it has a Y-shaped break just be- 
hind the gill-cleft. 

Fins . The dorsal extends from the tip of the rostral hook to the ^ 
base of the caudal, and the anal is continuous with the right ventral, 
the united fins extending from the point where the rostral hook opposes 
the lower jaw to the base of the caudal The basal fourth of the vertical 
fins, both rays and interradial membrane, is regularly and evenly invent- 
ed, on the coloured side only, with rows of small scales. 

The caudal has 18 rays ; its length is one-eighth of the total. Ven- 
trals with 5 rays : the coloured ventral continuous witti^ the anal, and 
left ventral connected with its fellow and with the anal by a 
skin. 

Pectorals absent. 

Colours during life . Ground colour light brown, intersected by a 
most elegant network of irregular light olive-green lines forming a 
somewhat pentagonal pattern. Along the dorsal curve are five large, 
perfect, and complicated ocelli with light-green centre, brown irides, 
and light green margins. Four similar ocelli along the ventral curve, 
and another smaller one at the base of the caudal. A few small 
incomplete ocelli along the lateral line, and numerous dark brown dots 
and rings' scattered all over the body. Fins transparent grey-green, 
every fourth or fifth ray uniform dark brown, and the intermediate rays 
streaked with brown. 

Length 4 inches. Two specimens 

Taken in 7 fathoms, from a hard sandy bottom, about 32 miles 
S. W. of Puri. 


12. Synaptura quagga, (Kaup). 

Gunther, Oat. iv, 485. [ Synaptura zebra of Day, FisheB of India, p. 430, but 
not Cantor, nor Bloch’s descrip ] 

Found all along the coast in 7-10 fathoms. 
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18. Stnaptuba ooBism, (Kaup). 

- Day, Fishes- of India, p. 480, pi xciv, fig. 4. Aesopia corhuta, Snap, Gfinther, 

Oat. iv, 487, * % 

Only one specimen was obtained, a female, in 7-8 fathoms. 

\ 

14. Oynoolossus oabpenteri, n. sp., PL XVIII, Pig. 1.^ 

D. oirc. 100. A. ciro. 80. V. 4. 0. 10. L. lat. oiro. 95. 

This species is one of those which has on the left side two nostrils, 
one of them iifterorbital, and three lateral Hues. 

Body tapering acuminately backwards from the gill-opening, the 
ventral profile bulging strongly just behind the head, and the tail long 
and slender. The height of the body is nearly in the total length, 
and equaj to the length of the head. The snout is an obtuse-angled 
triangle, and is one-third the length of the head. The rostral hook 
ends behind the symphysis of the lower jaw. The eyes are* prominent, 
in length one-tenth of the head, separated by a concave space narrower 
than the eye : the upper is nearly half a length in advance. Two nos- 
trils on the coloured side, one in front of the inter-orbit, the other in 
front of the lower eye, and tubular. Mouth large, its angle is a whole 
eye-length betind the posterior border of the lower (hinder) orbit and 
equidistant between the tip of the snout and the gill- opening. Lips not 
fringed. Tongue very large, completely filling the mouth. The gill-cleft 
is high. The opercle is conspicuously expanded below and behind, and 
the branohiostegal rays and membrane extend a considerable distance 
behind its edge, giving the appearance of a broad fringe. The integu- 
ment is invested with small strong scales, which on the blind side and 
anterior half of the coloured side are cycloid, and on the posterior half 
of the coloured side sharply ctenoid. Three lateral lines on the left side, 
the middle separated from the upper by 17, and from the lower by 22 
rows of scales at the respective points of greatest divergence : none on 
the right. Fins : one ventral united with the anal. The vertical fin- 
rays are delicate ; the longest are nearly equal to the snout in length. 

Colours in life. Left side uniform bright chestnut- brown ; the fins 
a brighter red-brown ; the caudal in the female specimen black. The 
whole of the opercle is blue-black, owing apparently to the pigmentation 
of the gill-membrane, the extension backwards of which beyond the 
opercle is black. Intestine nearly one-third longer than the body and 
convoluted, without diverticula. The ovary of the female was enlarged 
and crowded with eggs ^ of an inch in diameter. 

Length of male 6| inches, of the female 6f inches. 

Two specimens were taken in 68 fathoms, 68 m, E. of the mouth of 
the Devi river in the Mahdnaddi delta, on a soft bottom of very fine sand* 
37 
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I have named this species after the distinguished offioer in charge 
of the Marine Survey of India, Commander Alfred Carpenter, R. N., D. 

S. 0., the pioneer of scientific hydrography in India. 

■** f 

15. Cynoglossus macrolepidotus, Bleeker. ' ( 

Gunther, Cat. iv, 496 j Day, Fishes of India, p. 434, pi. xcvi, fig. 3. 

Met with usually on soft and muddy bottoms, in 7 to 10 fathoms, 
off the central part of the delta, where it is exceedingly* common, and 
grows to a length of one foot. 

16. Cynoglossus oligolepis, Bleeker. 

Gunther, Cat. iv, 496 ; Day, Fishes of India, p. 433, pi. xcv, fig. 4. ^ 

This species was always found with 0. macrolepidotus , chiefly on 
soft bottoms, in 7 to 10 fathoms, where it reaches a length of nearly fif- - 
teen inches. 


17. Cynoglossus quadrilineatus, Bleeker. 

Gunther* Cat. iv, 497 ; Day, Fishes of India, p. 435. 

Met with by the ‘ Investigator 9 only on bottoms of hard sand, in 6 
to 10 fathoms, in the southerly part of the region, 15 to 30 miles S. W, 
of Puri. 


18. Cynoglossus lida, Bleeker. 

Gunther, Cat. iv, 498 ; Day, Fishes of India, p. 436, pi. xovii, fig. 3. 

A numbor of specimens were taken on one occasion, with a large 
number of O. quadrilineatus . 

19. Cynoglossus intermedius, n. sp. P 
D. 106. A. 85. L. 1. 100-103. V. 4. C. 10. 

This is a form which has characters similar to those of both 0 . lida 
and O. bengalensis. Only one specimen was taken at the same time with 
O. quadrilineatus , to which also it has a strong superficial resemblance, 
and with G . lida. In appearance it is hardly to be distinguished from 
the latter, but the ventral fin is united with the anal, the scales are more 
numerous and less ctenoid, and the head is proportionately longer. In 
appearance it would not be confounded with the specimens of 0 . bengaU 
ensis in the Indian Museum, though the description is not remark- 
ably different In describing it from a single specimen it is not yet 
intended to establish a new species. 

Symmetrical semicircular snout, abruptly pointed tail. 

On the left side two lateral lines separated by 14 rows of scales ; 
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and two nostrils, one in front Of the interocular space, the other in front 
of the lower angle of the lower eye. One lateral line on the blind side* 
Length of head in the total and a little more than its height. * Length 
of eye 10J in the head ; the upper eye slightly in advance. Interocular 
space two-thirds the length of the eye in width. .The rostral hook ends * 
beneath the eye. The angle of the mouth is in the vertical from the 
posterior border of the lower orbit and nearer to the gill-opening than to 
the tip of thq snout. Lips not fringed. The length of the snout is 2J in 
the head-lengthi The height of the body is *a little over one-fourth of 
the total length. One ventral fin united with the anal. The height of 
the vertical fins is one-fifth the height of the body. Scales ctenoid on 
both sides. Sepia-coloured, each scale with a light centre and with a 
dark spot near the middle of its posterior margin. 

Total length 8i inches. 

In 7 fathoms on a bottom of hard sand 32 miles S. W. of Puri. 
The specimen is a female. 

20. Cynoglossus puncticeps, (Richardson). 

Gunther, Cat. iv, 500; Day, Fishes of India, p. 437, pi. xovii, fig. 1. ' 

A single male specimen.was taken in 8 fathoms on a soft bottom, 
off Puri. 

21. Cynoglossus 'brevis, Gunther. 

Gunther, Cat. iv, 500 ; Day, Fishes of India, p. 437, pi. xovii, fig. 2. 

A single female specimen was taken, on a clean sandy bottom, in 7 
to 8 fathoms, off tlflfe Chilka Lake bar. 

22. Cynoglossus semifasciatus, Day. 

Day, Fishes of India, p. 436, pi. xovii, Fig. 5. 

A single specimen was got in 6 to 10 fathoms on a soft bottom, 
north-east of Puri. 


23. Cynoolossus melanopterus, Bleeker. 

Gunther, Cat. iv. 602. [ Cynoglossus monopus, Bleeker Atlas Ichth. tom. vi, 
p. 38, pi. ccxlv, fig. 4.] 

Six specimens of a fish which appears to be this species were taken 
in 7 fathoms, between 30 and 35 miles S. W. of Puri. They were 
caught in the small hand-dredge, which came up full of grass-like sea- 
weed. The movements of this fish, when placed in a large tub of water, 
were singularly rapid, and it is surprising that it should have been 
caught in the very narrow mouth of a slow-moving dredge. The larger 
specimens differ from Bleeker’s description ;n the following particulars : 
(1) the number of transverse rows of scales is over 120 j (2) the lateral 
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lines are separated by 18 to 19 scales at the level of greatest divergence ; 
and (3) the upper lateral line is sinuous. 

During life, the eyes of this CynoglossuB almost resemble the stalked 
eyes of a gastropod mollusk. 

There is a simple saccular stomach, and a simple intestihe much 
convoluted, and exceeding in length the total length of the fish* 

This completes the list of the Orissa Coast collection. 

Here also may be mentioned the following, as it$ habitat is very 
similar to that of the Orissa fishes : — 

26. Plagusia biline ata, (Bloch). 

Gunther, Cat. iv, 492 : Day, Fishes of India, p. 431. ^ 

Taken on a muddy bottom in 4 to 5 fathoms, near the Sacramento 
shoal, off the Godavari Delta. 

§ 3. List, with Descriptions , of the Shallow .Water Forms obtained during 
Seasons previous to 1888-89. 

24. Arnoglossus polylepis, n. sp., Pl. XYI, Fig. 1. 

D ciro. 82. A. ciro. 60. L. 1. 90 to 100. 

Body oval, its height being a little over half the total length, 
•without the caudal. Length of head a little over one-third the same 
length ; its height greater than its length ; its dorsal profile slightly 
concave in front of the upper eye. Length of the sneut not much 
more than half the length of the eye, which is one-third the length 
of the head. The lower eye in advance. The interorbital space is a 
grooved ridge. Nostrils on the coloured side both sub- tubular. Mouth 
large, the maxilla being two-fifths the length of the head. Teeth small, 
sharp and uniform, in a single series in both jaws ; in the upper jaw 
close-set like the teeth of a comb ; in the lower jaw extending further 
backwards on the right side. 

Gill-rakers rather close ; lanceolate. 

Integument clothed with very small deciduous scales, which are 
ctenoid on the coloured, cycloid on the blind side. Lateral line on the 
coloured side with a strong curve above the pectoral, on the blind side 
gradually rising without a marked anterior curve. Pirst two rays of 
the dorsal fin broad and thickened in their basal half, tapering above. The' 
longest dorsal rays, just behind the middle of the fin, are a little more 
than one-fourth the body height : behind them the rays rapidly shorten, 
giving the fin an angular outline. The longest anal rays, about the 
middle of the fin, are two-sevenths of the body height, and the rays be- 
hind them diminish in the same way as the posterior dorsal rays. There 
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is a sharp median pro-anal spine. Left pectoral the more developed, 
consisting of 8 rays while the right has bat six. The left ventral ori- 
ginates in front of the right and is more expanded : both have 6 rays, 
The caudal has 1 7 rays, and is 5| in the total length. Colours in spirit. 
Olive brown, with numerous small but complete dark rings, a series of 
which form a ring round the body just inside the vertical fins. Two 
conspicuous dark ooelli along the straight part of the lateral line, and 
another on the posterior limb of the curved part. 

Fins speckled With black. • 

Total length 3^ inches. Taken in 34 fathoms off the E. coast of 
Ceylon. 


25. Samaris cristatus, Gray, PI. XVII, Fig. 4. 

Gunther, Cat. iv, 420. 

D. 80. A. 62. L. lat. 76. 

Height of body nearly 2| in the total, without caudal. Length of 
head nearly 4£ in the total without the caudal ; its height being much 
greater. Length of snout about half the length of the eye ; lower jaw 
slightly prominent. Eyes large, their length 2f in the head length ; 
the lower barely in advance*; separated from each other by a prominent 
sharp ridge. Pupil with a semilunar flap from the iris above and below. 
On the coloured side a long tubular nostril overhangs the upper lip, 
in front of a simple perforated nostril. Mouth small ; its cleft oblique : 
maxilla one-third the length of the head. Teeth villiform ; in several 
bands in both jawg^ Gill-cleft wide. Scales very small, ctenoid on the 
coloured, cycloid on the blind side. The dorsal fin commences on the. 
snout, its first ray being connected with a flap of coloured skin which 
passes obliquely across the snout, behind the mouth, on the blind side. 
The first thirteen rays are elongated, so that, when laid back, they reach 
in two specimens to the 67th ray, and in one beyond the base of the 
caudal. These rays are broad and stout. The remaining dorsal rays 
are slender, those in the posterior fourth being longer than the rest, 
and equal to half the height of the body. The longest anal rays are 
equal to, and opposite these. The right pectoral, which consists of four 
stout rays, is elongate, and equal to the greatest height of the head : 
it is set on very Obliquely. There is no pectoral fin on the left side* 
,V entrala with 5 rays, those of the right fin elongate, and spatulate at 
their free ends ; the first ray being of nearly equal length with the peo- 
toral. Left ventral well developed, but not prolonged. Caudal with 16 
rays,' inclined slightly downwards ; its length is about one-fifth of the 
total. Sepia-coloured, in* spirit, beautifully mottled with purple-brown 
and black, in a sinuous ring round the whole side : outside this the 
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ground colour is lighter. The colours and their arrangement recall the 
appearance of certain stone- encrusting lichens. Snout white : anterior 
prolonged dor Sal rays black at the base, and pure milk-white through- 
out their free extent : the rest of the dorsal fin, and the anal, dark sepia 
with black blotches and a row of small white dots : pectoral black : rigl^t 
ventral striped black and white : left ventral grey tipped with black. 
The total length of the specimens ranges from 2 to 2f inches. 

Taken in 34 fathoms, off the E. coast of Ceylon. 

< «> 

§ 4. Descriptions of the Deep-Sea Forms obtained from the 
Commencement of the Survey to date . 

Three new deep-sea fishes have next to be described, namely, a 
second species of the new genus Scianectes , and two species of the genus ' 
Aphoristia . 

27. Scianectes macrophthalmus, n. sp , PI. XVI, fig. 4. 

B. 6. D. 88. A. 68. 

Body ' pyriform, transparent and very delicate ; its height not quite 
2| in the total, without caudal. The length of the head is one-third of 
the total, without caudal, and the height rather more. The snout is 
obtuse and half as long as the eye. Eyes on tho left side, their diameter 
3£ in the length of the head ; the lower slightly in advance, and separat- 
ed from the upper by a downward shelving ridge. Cleft of mouth 
nearly vertical : the maxilla being 3| to 3| in the length -of the head. 
Minute tteth in a row in each jaw, and in a patch on the vomer. Gill- 
cleft wide ; opercles thin ; branchiostegal rays prolonged. Gill-rakers 
distant, lanceolate. Body covered with minute, thin, and very decidu- 
ous scales. Lateral line salient : it lias a rather shallow curve above the 
origin of the pectoral, and is continued along the caudal. The dorsal 
fin commences on the snout ; its longest rays are a little more than half 
the length of the head, and slightly shorter than the longest anal rays. 
Interneural and interhaeraal spines long. A small median pre-anal 
spine. ^ The pectoral is more developed on the coloured side, where if 
laid forward it reaches to the middle of the lower (anterior) eye. 
Yentrals six-rayed ; the left more expanded than the right. Caudal 
long and pointed, with 17 simple rays ; its length one-fRth of the total. 
Colours— left side white,, with a few minute black dots. The body is 
traversed by three narrow black longitudinal lines, one of which is the 
lateral line, while the others follow respectively the outlines of the 
tips of the neural and haemal spines ; vertical fins black j left pectoral 
grey at its base and black injts posterior two- thirds ; left ventral black ; 
prolongation of the left branchiostogals and membrane black. * Total 
length 3 1 inches. One spccimon. 
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Taken 40 miles S. W. of Akyab, in 100 fathoms. 

The two species of Aphoristia have certain points in common : both 
sides of the body are coloured, there are two nostrils on the eye side, the 
cleft of the mouth is almost horizontal, and the anterior dorsal rays are 
rather widely separated and inter-connected by membrane only at their 
bases. 


28. Aphoristia gilesii, n. sp., PI. XVII, Fig. 2. 

* D. 97-98. A. 83-85. 0. 14. V. 4. 

Body lanceolate ; its greatest height, which is anterior to the vertical 
middle, is just over one-fourth of the total. The head is much expand- 
ed downwards in the opercular region ; its length is contained 4^ 
times in the total, and is 5f times the length of the snout, the outline 
of which anteriorly is abruptly truncated. 

The snout and jaws are covered with small scales. 

The eyes are well within the anterior third of the head, and almost 
exactly on the same level : their length is nearly one-eighth that of the 
head. The interocular space is scaly, the scales encroaching on the 
margins of the eyes. A simple perforated nostril in the anterior part of 
the interorbit, and a tubular one about .half as long as the oye midway 
between the lower eye affd the tip of the snout. No nostrils on the 
blind side. Cleft of mouth horizontal, with a slight down-curve at its 
angle, which is in the vertical from the middle of the eye. 

Dentition feeble ; on the blind side only. Gill-cloft narrow and 
low : branchiostegei rays and membrane prolonged downwards and back- 
wards considerably beyond the edge of the operculum. Scales of 
moderate size, ctenoid on both sides, and so deciduous that their number 
could not be correctly counted. The dorsal fin begins over the middle 
of the upper eye : its first eight rays are separated by wide interspaces, 
and (apparently) connected by membrane only at their bases : the long- 
est rays are near the middle of the fin and are contained 2-£ times in the 
body height. The distance of the origin of the anal from the snout is 
equal to the body-height : the longest anal rays are slightly longer than 
the longest dorsal. 

The ventral arises between the gill-covers, and is separated front- 
the origin of the anal by little more than an eye-length. Length of 
caudal 8f in the total. 

Both sides are coloured, recorded in life as “ Earth colour with 
parallel brown lines.” In spirit, it is yellow with numerous fins parallel 
brown lines extending along the body from head to caudal : fins brown. 
Total length, 4J inches. One specimen. • 

Locality. Lat 20.° 17' N. Long 88.° 51' E. 193 fathoms. I have 
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named tliis species after Dr. 0. M. Giles, who, in the ‘ Investigator,’ 
has added so many deep-sea fishes to the Indian collection. 

29. Aphobistia wood-masohi, n. sp., PI. XVII, Fig. 1. 

B. 5. D. 90. A. 78. 0. 14. V. 4. L. lat. ciro. 85. L. tr. oiro. 84. ' . 
Body lanceolate; its greatest height, which is just behind the 
vertical middle, is in the total. Head much expanded in the oper- 
cular region ; its length 5-f in the total, and 4§ times the length' of 
the snout, which terminates in an abrupt straight edge. I 

Snout and jaws covered with small scales. Eyes situated just within 
tho anterior third of the head ; the upper very slightly in advance ; 
their length one-seventh that of the head. r, j 

The interocular space is scaly, with two rows of scales, whicpqpn- 
croach on the margins of the oyes. There is a simple nostril between 
tho eyes anteriorly, and a tubular nostril as long as the eye midway 
between the lower eye and the tip of the snout. Cleft of mouth hori- 
zontal, with a slight down-curve at its angle, which hardly passes behind 
the vertical from the front edge of the lower eye. Dentition feeble, 
and more de /eloped on the blind side. Gill-cleft low: branchiostegal 
rays and membrane prolonged beyond the opercular edge. Scales 
ctenoid on both sides : rather deciduous. Tho dorsal fin begins abovj) 
the middle of the upper eye : its first two rays are approximated, but 
the next seven are separated by wide interspaces and connected together 
only in their lower part : the longest dorsal rays, near the middle of 
the fin, are contained 3-f times in the body height, and the longest anal 
rays are slightly longer. The distance of the origin of the anal from 
the snout is equal to the body-height. The ventral is separated from 
the anal by almost its own length. Length of the caudal one-ninth of 
the total. Colours in spirit, bluish-grey on both sides, with a broad 
blue-black band all round each side, occupying the whole extent and 
breadth of the regions of tho inter-neural and iuterhaemal spines, and 
very pumerous parallel black lines extending from snout to candal 
through the middle of each row of scales : opercle black : fins black, 
except the caudal which is grey. Total length 5 inches. One specimen. 

Dredged 7\ miles E. of North Cinque Island (Andamans), in 490 
fathoms, by Professor Wood-Mason on board the * Investigator.’ 
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, , EXPLANATION OP THE PLATES. 

Plats XVI, 

Fig. 1. Amoglotou* polylepis, n. sp. 

Fig. 2. Sci<mecte8 lophoptera , n. sp. 

Fig. 8. Rhomboidichthya azureus , n. sp , female. 

Fig. 4. Scianectea macrophthalmus , n. sp. 

. Plate XVII. 

• • 

Fig. 1. Aphorietia wood-masoni , n. sp. 

Fig. 2. ilpTiomfia gilesii, n. sp. 

Fig. 3, Brachypleura xanthostict a, n. sp., male. 

Fig. 4. Samaria cristatusy Gray. 

Plate XYIII. 

Fig. 1. Cynoglossus carpenteri , n. sp., female. 

Fig. 2. Amogloxaus macrolophuSy n. sp. 

Fig. 3. Sole a ooulus , n. sp. 


38 
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XVII. — Natural History Notes from H. M. f s Indian Marine Survey 
Steamer ‘ Investigator,* Commander , Alfred Carpertbr, R. N., 
D. S. 0., Commanding. No. 12. Descriptions of some new and rare 
species of Fishes from the Bay of Bengal } obtained during the season of 
1888-89. — By Alfred Alcock, M. B. (Aber.), Surgeon-Naturalist 
to the Survey . 

[Received Sept. 13tji Read November 6th, 1889.] 

(With Plate XXII.) 

The fishes described in this paper were taken by the trawl during 
the last season’s survey work on the East Coast of the peninsula. There 
are in all ten species, of which seven are new to science, while the 
remaining three appear for the first time as Indian fishes. 

One only is a strictly shore fish : the others were obtained in depths 
ranging from 25 to 68 fathoms, most of them in the greater depth. 

The deep-sea forms met with by the ‘ investigator * will he con- 
sidered separately ; but from this present account of the produce of a 
few occasional hauls of the trawl, made, when time permitted, in the 
course of delimiting the liundred-fathora line, it will be seen how rich 
and how full of promise are tho Cxtra-littoral waters of India. 

Though the fishes now described are from the off waters of tho East 
Coast, some of them were met with in other localities, and these localities 
are also recorded. 


Family Percid^e. 

A* Apogon-\\ke fish, near Chilodipteus , Pomatomus , and Scombrops , 
its closest resemblance being to the last, was taken on two occasions in 
moderate depths. It is distinguished from Scombrops most conspicu- 
ously by the structure of the spinous dorsal, and of the preoperculum. 
In recognition of its nearest alliance I propose the name Parascombrops , 
diagnosed by the following characters. 

Seven branchiostogals. J aws with canines : villiform teeth on palate 
and vomer: tongue smooth. Two separate dorsal fins, the first with 
9 spines. Anal with 2 spines. Operculum naked, with weak spines. 
Preoperculum with a double serrated edge. Scales large and decidu- 
ous. Pseudobranchiee. 

Parascombrops pellucidus, g. et sp. nov., PI. XXII, Fig. 1. 

B.7. D. 9/£. A.f L. lat. oiro. 28. Csbc. pyl. 6. P.17. V. 1/6. 0.24. 

Body rather elongate and compressed ; its height a little more than 
one-fourth the total. Head compressed and somewhat angular, with 
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well-developed muciferous cavities : its length (excluding a membra- 
nous extension backwards of the operculum) 3| in the total. The lower- 
jaw is strongly prominent, with a strong sub-symphysial knob, which 
forms the tip of the snout. Preoperculum with a double border : the 
outer border recurved at its angle and strongly serrated there and along 
its horizontal limb ; the inner with three small spines at its angle. 
Operculum naked, with two weak spines ; its angle has a membranous 
extension backwards to the level of the anterior third of the pectoral fin. 
Snout, with tfie projecting lower jaw, as long as the eye, which is 
in the head as above limited. Intororbital space narrower than the eye, 
nearly flat from side to side, and marked with obliquely converging lines 
which bound the muciferous cavities of the skull. Nostrils large. 

.Cleft of mouth very oblique, and wide : the mandibles emarginate 
on either side of the symphysis. Villiform teeth in premaxillm, vomer, 
palatines, and front of mandibles : in addition, a pair of strong fang-like 
canines anteriorly in the upper jaw, and four large and five or six small 
upstanding recurved teeth on each side of tho lower, and a single similar 
tooth of medium size noar the symphysis. Gill-cleft wide : gill-rakers 
close-set, numerous, and nearly half as long as the eye. Scales exces- 
sively deciduous : one from the abdomep is of an inch in diameter, 
with a vertical, crenated posterior edge. The dorsal fins are separated 
by an interspace equal to three-fourths the length of the eye : the 
spinous is considerably the higher : the 1st spine is small, the 3rd is 
the longest and is equal to two-thirds of the body height, the 4th is 
nearly as long. The 1st anal spine is short, tho 2nd as long as the 
eye. Caudal forked almost to its base, * forming two distinct lobes. 
Pectoral delicate ; its length equals the distance from the tip of the 
snout to the anterior pre-opercular edge. Ventral long, reaching two- 
thirds of the distance to the anal : its spine is long, having its outer 
edge set-close with small uniform recurved spines. Colours in life, 
transparent light brown suffused with the pink reflex of the great 
vessels : opercular and visceral regions like burnished silver. 

Total length 3 T \- inches. The intestine is long and much coiled; 
and there are five very large pyloric creca. 

Taken in 68 fathoms 16 miles east of the Devi mouth of the M&hd- 
naddi delta. A similar sized female specimen with ripe ovaries was 
taken in 65 fathoms (temperature 62° Fahr.) in Lat. 20° 18 7 N., Long. 
90° 50'E. 


Family Scorpjjnidjs. 

Two species of Sebastes wore obtained in less depths than the above. 
One of them appears to be Sebastes serrulatus , (Richardson) ; and I 
venture to describe it under that name. 
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Sebastes serrtjlatus. PI. XXII, Fig. 2. 

Richardson, Report on the Ichthyology of the Seas of China and Japan, p. 215 i 
Gtinther, Cat. ii., 106. 

D.12/-A. Af L. lat. oirc. 45 j P.15. V. 1/5. C. 3/14/3. 

Body compressed ; its height 3| in the total, and equal to the length 
of the head. Head uniformly scaly, with all its crests low and erenated. 
Preorbital edge crenate ; preopercular border dentate ; operculum with 
a single weak spinous point. The occipital and temporal regions are 
traversed each by a rugose ridge ; and the cheek is crossed, from pre- 
orbital to pre-opercular angle, by a broad double- crested crenate ridge. 
Snout deep with a narrow excavation between the premaxillae: its 
length is equal to that of the eye, which is 3J- in the head-length. The 
interorbital space is a deep scaly furrow ending anteriorly in a pit. The 
supraorbital ridge is three crested, the edge of each crest being crenat- 
ed. Cleft of mouth very oblique. The maxilla reaches beyond the 
level of the middle of the eye ; its hinder expanded end is scaly, and its 
anterior two- thirds has a median longitudinal upstanding serrated crest. 

Each liipb of the lower jaw is traversed by three parallel serrated 
crests with scaly interspaces. Tongue free. Villiform teeth in the jaws 
and on the projecting head of the vomer : none on the palate. Gill- 
opening wide : the last gill-cleft is reduced to a small foramen. Scales 
very thick, of moderate size, bluntly-ctenoid on the back and sides, 
cycloid on the abdomen. The first tWo and the third and' fourth dorsal 
spines are isolated : the first is short ; the third, fourth, and fifth are of 
equal length — two-fifths of the head. The soft dorsal is separated from 
the spinous by a deep notch ; its middle rays are half the length of the 
head ; its last ray is double. The 3rd anal spine is the longest and 
strongest. The length of the caudal is a little more than one-fourth 
the total. The pectoral is broad and long with a scaly base : it reaches 
as far as the posterior edge of the base of the anal. The ventral rays 
are equal in length to the anal. Colours in life, bright scarlet, with a 
series of five indefinite transverse red-brown bands not reaching the 
abdomen : a large iridescent dark-blue circular patch on the operculum : 
pectoral rays bright yellow : irregular rows of dark brown blotches on 
the fins. Length, inches. 

One specimen taken off Ganjam in 23 fathoms, on a soft bottom. 


Sebastes MUCiPARus,'sp.-n,, PI. XXII, Fig. 3. 

B. 7. D. 12/*. A.f L. lat. 70. P.19. Y. 1/5. C. 2/16/1. 

Height* of body 3f , length of head about 3, in the total. Snout 
sharp, as long as the eye, which is 3f in the head-length ; with a wide 
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inter-maxillary notch, into which the knobbed symphysis of the lower 
jaw fits. A pair of upstanding nasal spines, and a pair of short nasal 
filaments. The pre-orbital margin has four spiny points ; the preoper- 
ctilar margin four sharp spines and a short filament ; and the operculum 
two diverging bony stays ending in flat spines. The interorbital space 
narrows in the middle, where its width is only half an eye-length ; along 
its floor is a median groove with serrated edges. The supra-orbital 
ridge is sharp and salient, with four large reverted spines, and with a 
short supra-ooular filament below. Two 'sharp reverted spines, one 
behind the other, in the occipital region ; and a row of three in the tem- 
poral region. A strong ridge, with six similar spines, extends across 
the cheek. Cleft of mouth oblique ; the maxilla, which is naked, 
reaches the vertical from the hinder margin of the orbit. Villiform 
teeth in both jaws and on the very strongly projecting head of the 
vomer : none on the palate. Tongue free. A large muciferous canal, 
with several distant large circular openings, extends along the free 
margin of the preoperculum and the limb of the lower jaw up to the 
symphysis. Gill-opening wide. One strong humeral spine. 

Scales ctenoid ; small, and becoming very minute on the head and 
abdomen. The lateral line shows as £2 double keel-like spines. 1st 
dorsal spine very short ; the 4th and 3th are the longest and strongest — 
equal to A the body height in length : the middle rays of the soft dorsal 
are equal to half the body height. 1st anal spine very short, the 2nd 
stout, the 3rd the longest, but slender. The length of the caudal is 
about 4| in the total : that of the pectoral is a little greater than the 
body height. The ventral spine is very strong. Colours : body and fins 
bright red : a series of four transverse broad dark bands across the back 
and sides, and irregular rows of dark-red and brown spots on the fins : a 
• black blotch in the posterior part of the spinous dorsal. Total length, 
3£ inches. 

Captured 26 miles N. by E. of Gopalpur in 45 fathoms : bottom 
mud. 

One specimen. 

Minous inermis, sp. n., PI. XXII, Fig. 4. 

B.7. D. !$. A.*. P. 11/1. V. 1/5 0.13. 

Distinguished by feeble armature of head, and flexible spines. 

Head and body much compressed. ^Height of body about one-fourth, 
length of head about one-third of the total. Edge of pre-orbital with 
two short flat diverging spines. Preoperculum with a spine at its angle, 
and dentations along its lower edge. Operculum with two weak diverg- 
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ing stays not, or hardly, projecting as spines. A low orenate ridge 
across the cheek ; and a similar ridge across the occipital, and another 
across the temporal region. Snoot as long as the eye, or one-fourth 
the length of the head. Interocular space narrower than the eye ; 
with a median longitudinal groove ; and bounded by thin sharp crenate 
supra-orbital ridges. 

Cleft of mouth wide and oblique. The maxilla is much expanded 
behind. A barbel about the middle of the limb of the lower jaw. Villi- 
form teeth in the jaws and palatines. Gill-opening wide : the posterior 
gill-cleft is a small foramen. Gill-rakers close-set and numerous. Integu- 
ment comparatively thin, without scales : it invests all the fins. The 
lateral line shows as 17 to 18 tubular papillae. All the fin-rays are 
simple. Dorsal fins continuous, the soft portion being the higher : all 
the spines are weak and flexible, the 1st being very small. Anal spines 
hidden, the 1st being visible only on reflecting the skin. Caudal about 
one-fifth of the total length. Pectoral as ,long as the head : its free 
filament reaches to the 3rd anal ray. Ventral nearly half as long as 
pectoral. Colours in life : — rosy red with white and gray mottlings and 
minute black dots ; throat and barbels white ; pectoral, ventral, and 
anal fins edged with black. Total length 2 1 inches. 

Taken in 70 fathoms, east of 'the Sacramento shoal on the Godavari 
coast. 

Two specimens ; the body of one of them almost completely invested 
by a colony of hydroid polyps ( Poducoryne , sp.). 

Family Sci^niue. 

SciiENA OPHICEPS, Sp. n. 

D - 10 / b A 4 L - lat - To- L.Tr.i± (usually 16). 

P. 20. Y. 1/5. C. 17. 

Body elongate low and compressed ; head long low and pyramidal. 
The dorsal profile makes a straight ascent, at an angle of about 23°, 
from the tip of the snout to the first dorsal spine, and thence abruptly 
makes an almost straight descent, at an angle of about 10° with the 
horizon, to near the base of the caudal. Height of the body 4J to 4f , 
length of head 3| to 3|-, in the total. The height of the head equals its 
length behind the middle of the orbit. The snout is acutely pointed ; 
its length is equal to a diameter and a half of the eye, which is 5 f in the 
head-length ; not overhanging the mouth. The upper jaw overlaps the 
lower, so that when the mouth is shut the anterior canine-like teeth pro- 
ject like fangs. The tip of the snout has three large pores, and a free 
bi-lobed flap of skin with a wide pocket-like pore between the lobes, each 
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lobe with a similar pore. The interorbital space is nearly fiat from side 
to side, and as broad as the eye is long. Nostrils large. Month oblique ; 
the maxilla reaches the vertioal from the posterior border of the orbit; 
Lips thick, and beset with filiform papillae, the upper lip most thickly 
so. Villiform teeth in both jaws : in the premaxillee an outer row of 
sharp curved teeth of which the anterior four are canine-like ; in the 
mandibles an inner row of distant sharp conical teeth. Preopercular 
margin finely gerrated, with some small spiny teeth at its angle : two 
weak opercular points. Gill-rakers on the inner edge of first arch 
bacillate ; on the other arches in the form of sharply-toothed double- 
crowned tubercles. Scales ctenoid, except on snout and infra-orbital, 
All the dorsal spines weak and flexible ; the 1st very small, the 3rd and 
4th the highest and equal to nearly half the body height. 1st anal spine 
almost invisible ; the 2nd a little longer than the eye, and qot half the 
length of the rays. Pectorals large and falciform, in length equal to the 
head without the snout, or to»the body height. Ventrals two-thirds the 
length of the pectorals. Caudal a sharp-pointed wedgo ; its length 5| 
to 5f in the total. Colours in life : back silvery shot with metallic 
green and red ; belly like burnished silver : a blue blotch on operculum . 
pectorals yellow, the other fins grey suffused with orange. The stomach 
with its caecum occupies nearly the whole length of the abdominal cavity : 
its walls are very thick, and in addition to the simple tubular follicles of 
the mucosa, there are some coiled tubular glands in the submucosa. 
There are six pyloric appendages. The air-bladder is large and strong, 
with a long terminal spur and 28 lateral arborescent appendages on 
each side. 

The largest specimen is 11 inches long. 

Localities : off the Mahanaddi delta in 5 to 9 fathoms ; and off the 
Godavari delta in 4 to 5 fathoms. 

Family Trachinid2E. 

An Uranoscopus which agrees in almost every detail with Uranos - 
copus cognatus (Cantor) was taken at two or three .stations near shore ; 
and Ohampsodon vorax (Gthr.j was found three times in deep water. 

Uranoscopus cognatus. 

Oantor, Catalogue of Malayan Fishes, p. 21, (or J. A. S. B. Oot. 1849, p. 1003) ; 

Gunther, Cat. ii, 227. 

. • 

Our -specimens have not the pectoral rays tipped with scarlet ; and 
the 15th dorsal ray seems to be only a braneh from the base of the 14th. 
Some have a small supra-ocular filament. There are 24 vertebrae. The 
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bperoular border is completed by a tough, membranous extension upwards 
of the suboperculum. Of the three pairs of spines beneath the lower jaw 9 
the anterior are the sharp ends of the clavicles, and the others are pro- 
cesses from the pubic bones. A specimen dissected had the ovaries 
much enlarged, the ova being T l 7 of an inch in diameter. 

Length of largest specimen, 5f inches. 

Localities : Off False Point, in 10 fathoms : 28 miles S. W. of Puri f 

in 25 fathoms : 5 miles south of Ganjam, in 25 fathoms. 

6 • ' 

Champsodon vorax. 

Gunther, Proo. Zool. Soc., 1867, p. 102 ; and Zool. Challenger, vol. i, pt. vi, 
pp. 52, 43, and 56, pi. xxiii, fig. A, and vol. xxii, p. 49. ^ 

Our Specimens all have the radial formula D. 5/21, A. 19. There is 
a pair of . sharp diverging spines on each pre-orbital margin, and a 
similar pair on the lower border of the preoperculum. Two parallel 
ridges pass from the snout, above each eye, to the occiput, where they 
diverge to terminate in a sharp bifid spine on the tympanic region. 
There are transverse rows of small milk-white (in spirit) papillae on the 
head and body. Diameter of Scales ^ inch, the free edge with four or 
five sharp teeth about two-thirds the diameter of the scale in length. 
Colours in life dorsum metallic green ; belly silvery : spinous dorsal 
black : caudal with a dark base and black edge. 

Total length of the largest specimen 5 inches. 

Localities : 16 miles E. of mouth of Devi river in the M4hanaddi 
delta, in 68 fathoms : [Bay of Bengal, Lat. 20° 18' N. Long 90° 
50' E., in 65 fathoms, bottom temperature 65° Falir. : 40 miles S. W. 
Akyab, in 100 fathoms, bottom temperature 62° Fahr.], In the * Investi- 
gator* collection from the Malabar coast is a single specimen an inch and 
a half long, taken in 28 fathoms. 

Family Pediculati. 

Specimens of a small Lophius were taken on one occasion in, a 
moderate depth. It bears a close resemblance to L. setigerw (Wahl), 
but I am unable to identify it with the descriptions of that fish, and 
propose to regard it as a distinct species. 

Lophius indicus, sp. n. 

D. 3/3/8. A.6-7. C. 8. P.23. V. 5. 

Cephalic disk enormous ; half the total length, including caudal ; 
its vertex studded with spinous tubercles, and its margin completely 
fringed with skinny appendages which are continued along the middle; 
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line of the body and tail to the base ot the caudal. Long diameter of 
the eye about one-tenth the head length. The supra-orbital margin 
prominent, with two large simple spines. Interorbital space concave ; 
two eye-lengths in breadth. Mouth as broad as the disk : the anterior 
part of its floor, with the tongue and upper surface of the branchial 
arches, coloured like the body. Teeth sharp and depressable inwards : 
in two series in the upper, three in the lower jaw, the outer series in 
both jaws being very small. Two teeth on each side of the vomer, and 
three or four in*a row on the palatines. Oills three. Branchiostegals 
five. Humeral spine bifid. First dorsal spine slender, naked, and 
ending in a tuft : the second with a fringed edge : the third bristle-like. 

Colours in life : dorsum dark grey reticulated with narrow black 
vermicular lines : belly and throat colourless. The stomach is a globu- 
lar sac ; the intestine long and coiled ; and the two pyloric appendages 
very large and long. Total length ; If inches. • 

Locality: 5 miles S. of Gan jam, in 25 fathoms, on a clean sandy 
bottom. 

Among the * Investigator * collections is a specimen of this fish 3§ 
inches long, taken in 28 fathoms off the Malabar coast. In this 
specimen the humeral spine has two smaller diverging spines at its base. 

f 

Family COTTiDiE. 

Prionotus alepis, sp. n., PI. XXII, Fig. 5. 

This little fish seems to be very closely allied to Prionotus biros - 
tratus (Richardson), from which it differs in having a scale-less integu- 
ment. Before describing it, its points of community with P. birostratus 
may be reviewed, after Jordan and Hughes’ scheme (PrOc. U. S. Nat. 
Mus. 1886, vol. ix, pp. 327-338). 

Dorsal spines 10, rays 13: anal rays 11. Mouth comparatively 
large, the maxilla being two-fifths of the head-length, and the mandible 
extending to the vertical from the front edge of the eye. No cross 
groove on the top of the head. Free rays of pectoral tapering, and not 
expanded at the tip. Black patch on spinous dorsal diffused over more 
than two spines, and not ocejlated. Preopercular spine with a distinct 
smaller one at its base. Gill-rakers slender and tapering. 

Pre-orbital produced beyond the snout. Spines on the head well- 
developed. Pectoral fins truncated. 

Description* 

D. 10/13. A. 11. P. 12/3. V. 1/5. C. 20. 

Head of enormous relative size, being longer (caudal excluded), 
higher, and wider than the compressed body. Outline of the body 
triangular, with a crescentic expansion at the base of the caudal. Snout 
39 
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bill-shaped, with two horizontal, advanced, serrated hoAs formed by the 
prolongation of the preorbitals, and with a strong knob. The 

eyes, which are rather more than two-sevenths the length of the head, 
diverge from one another behind, where they are a little more than a 
diameter apart. The concave interoybital space is '‘bounded by pro- 
minent sharp supra-orbital margins, in the middle of which is a broad 
upstanding spine with recurved tip. On each side of the origin of tha 
spinous dorsal is a sharp serrated occipital spine, as long as the eye. 
Operculum with a transverse ridge ending in a small spine. PreOpdr- 
cnlum with two spines at its angle, one behind the other'; and three 
dentations along its lower border. Mouth large and broad. Minute 
teeth in jaw, palate, and vomer. 

Gill-openings wide : the bran chios tegals a good deal uncovered b^ 
the operculum, in repose. Gill-rakers close-set ; in form like long 
pointed bristles. No scales. The lateral line, which consists of 16* 
closo-sefc prominent tubes diminishing in size from before backwards, 
extends only as far as the vertical from the 1st dorsal ray. The spinous 
dorsal is higher than the soft ; the 2nd, 3rd, and 4th spines are the 
strongest and highest, being rather over half the height Qf the head. 
The anal rays are longer than the soft dorsal rays. The caudal is very 
large, deeply forked, and half as long as the head. The pectoral 
reaches as far as the base of the last anal ray ; and the first free ray 
nearly as far. The vential is four-fifths the length of the pectoral : 
its spine is very strong and sharp. Colours in life : body light sea- 
green with two irregular lines of purple- brown blotches along the 
dorsum : head mottled with tortoise-shell, green, and blue : spinous 
dorsal light brown, with an oval black patch extending from the third 
to the sixth spines : soft dorsal transparent grey, traversed by an dblique 
dark hand : anal ventials and caudal transparent grey, the last w? 4 >a 
V-shaped dark band at its base. Pectorals mottled and blotched with 
green, brown, orange, and yellow : their free filaments rosy red. 

Two specimens, the longer of which is 1 T 7 ^ inch. 

Taken in 68 fathoms, 16 miles east of the mouth of the Devi river m 
the M&hanaddi Delta. 

The discovery of a Prionotus in the Indian Seas is highly inter- 
esting. 

Family Murjinidj:. 

In the same very productive 68 fathoms haul a most curious Mu- 
remid was obtained. In Dr. Gunther’s scheme (Gunther, Cat. viii, 19- 
20), it would come between the Myrina and the OphicHthyina y having a 
dentitioft similar to some Ophichthyines, with a Myrine tail. Its most 
peculiar character is found at the tip of the snout, where there is a boss 
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of bone, formed apparently by an expansion of the premaarillaries, cover* 
ed with teeth, t -do not think this fish oan be plaoed in any hitherto 
established genus ; and I propose* for it the generic name Bathymyrw , 
with the following diagnosis (after Dr. Gunther’s scheme) 

Branchial openings in the pharynx are wide sifts. Tail longer than 
the trunk. Heart situated immediately behind the gills. Muscular and 
osseous systems well-developed. Gill-openings separated by an inter- 
space. Nostrils labial. Tongue not entirely free. End of the tail sur- 
rounded by the* fin. Pectorals well-developed. Dorsal fin commencing 
immediately behind the gill-opening. Teeth in the jaws uniserial. 
Inter-maxillary forming the end of the snout. 

Bathymyrus echinorhynchus, gen. et sp. n., PI. XXTI, Fig. 6. 

Body cylindrical anteriorly, compressed posteriorly. Tail longer 
than the body by one-half. Head, excluding the branchiostegal region, 
one-seventh of the total : cylindrical, tapering slightly : the # mdciferous 
cavities well-developed. Thp snout projects beyond the lower jaw; it 
is as long as the eye, which is one-fifth of the head as above limited ; 
and its tip is formed by a massive upward and lateral expansion, stud- 
ded, with small curved teeth, of the promaxillaries. The nostrils are in 
contact with the margin: of the upper lip f ; the anterior being tubular and 
situated near the end of the snout, the posterior being valved and placed 
in front of the lower border of the eye. The gape of the mouth extends 
a little behind the vertical from the posterior border of the orbit. There 
is a single seines of close-set, uniform, small sharp teeth in the maxillae 
and in the mandibles : a few similar teeth on the vomer at its junction 
with the premaxillaries, and a cluster of sharp down-curved teeth on the 
extra-oral rostral expansion of the premaxillaries. The tongue is long 
and attached up to its tip by an extensible frenum. The giliopeningfl 
extend obliquely from the upper edge of the base of the pectoral almost 
to the middle line of the abdomen, where they are separated by a narrow 
interspaoe. The gill-lamint© are long, coaise, and cylindrical. The 
branchiostegal region is one-third the length of the head. There is 
an oblique bony stay across the operculum. The integument is scale- 
less. The pectorals are longer than the greatest body height. The 
dorsal begins above the origin of the pectorals. The caudal is Well- 
developed, confluent with the vertical fins, and with a truncated tip. 
Colours in life, transparent grey with numerous minute specks oi black. 

Total length of the single specimen lOf inches. 

Locality : 16 miles east of the mouth of the Devi river iir file Mah&- 
naddi delta in 68 fathoms. 

I have to record my deep obligations *to Professor Wood-Mason for 
the advice and help which he has so kindly given me in all my work.* 
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XVIII . — The Ethiopian and Oriental Representatives of the Mantodean 
Subfamily Vatidse. — By J. Wood-Mason, Superintendent of the 
Indian Museum , and Professor of Comparative Anatomy in the 
Medical College of Bengal , Calcutta . 

[Read November 6th, 1889.]. 

Genus 1. Danuria, St81. 

Danuria , St&l, 6fv. Kongls Yet.-Akad. F8rh. 1857, p. 169 ; K 1872, p.387, cf ; 
Bih. Kongl. Yet.-Akad. Handl. 1877, pp. 69-70, $ 5 .—Saussure, Mel. Orthopt. 1870, 
t. i, p. 309. 

Distribution. — S outh and East-African sub-regions of the Ethio- 
pian Region. 

* 1. Danuria thunbergi, StSl. 

Dcmuria thunbergi , SfcAl, Ofv. Kongl. Yet.-^kad. Fi5rh. 1857, p. 169j 1872, 
p. 383, <f .— Saussnre, Mel. Orthopt. 1870, t. i, p. 444, pi. v, figs. 66, 66a, 67, $. — 

de Bormans, Ann. Soo. Ent. Belg. 1881, vol. xxv, p. 23. 

Hab. — Natal ( Stdl ) ; South Africa ( Saussure , de Bormans ). 

2. DanuriA bolauana, Saussure. 

Danuria bolauana , Saussnre, Bull. Entom. Suisse 1869, t. in, p. 79, cf $ M61. 
Orthopt. 1870, t. i, p. 310, cf . — de Bormans, Ann. Soc. Ent. Belg. 1881, vol. xxv, p. 22. 

Hab. — Zanzibar ( Saussure ) ; South Africa (de Bormans ). 

3. Danuria superciliaris, (Gerstaecker). 

Mantis ( Danuria ?) superciliaris, Gerstaecker, Arch. f. Naturgesch. 1869, xxxv 
Jahrg., i Band, S. 210, et v. d. Deoken’s lteison in Ost-Afrika, iii Band, ii Abt., S. 15, 
Taf. 1, fig. 7, 7a., 76., ? nymph. 

Hab. — Wanga, East-Africa. 

Possibly an immature female of the preceding. 

4. Danuria elongata, de Borre. 

Danuria elongata , de Borre, Liste d. Mant. Mus. Roy. Hist. Nat. Belg. 1883 
p. 19, cf. 

Hab. — Southern Guinea. 

5. Danuria buchholzi, Gerstaecker. 

Danuria buchholzi, Gerstaecker,, Beitrag z. Kennt. Orthopt. -Fauna Guinea’s 
1883, p. 55, <f . 

Hab. — A kkra, Gold Coact. 
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Gonna 2. Pop a, Sill. 

Topa, StM, t)fv. Kongl. V et. - Akad. Forh. 1857, p. 169 ; 1871) p. 886 $ Bib. Kong! 
Sr. Yet.-Akad. Handl. 1877, p. 70, 

Distribution. — South-African and Malagasy sub-regions of the 
Ethiopian Region. 


6. Popa undata, (Pabr.). 

Mantis undata , Fabr., Ent. Sysfc. 1793, t. ii,* p. 19, no. 28,$. — Charpentier, 
Orthopt. Deso. et Depiot. 1841, tab. 38, cf $ . 

Theodytes f undata , Serville, HiBt. Nat. d. Orthopt. 1839, p. 152, 

Popa opwrca, StM, 6fv. Kongl. Yet.-Akad. F8rh. 1857, p. 189; et 1872, p. 387, <f. 

P opa u/ndata f Bates, P. Z. S. 1863, p. 473.— Sanssure, Mel. Orthopt. 1872, t. ii, 
p. 79, $ (redeso.). 

Two males differ from seven females from British Oaffraria, and 
agree with a very large (63 mm. long) male from Delagoa Bay, in the 
Indian Museum, in the absence of lobes in the posterior legs, the sole 
character upon which P. spurca is founded by StAl, who was acquainted 
only with the male sex, of which lobeless hindlegs would appear to be 
a very usual, if not an invariable, peculiarity. 

Bates had already united these two'supposed species. 

Hab. — Cape of Good Hope ( Charpentier , Serville) ; Natal (Stal 9 
Bates); South Africa (Saussure) ; Bedford, British Caffraria; Delagoa 
Bay; Madagascar (Bates). 


Genus 3. Heterochjita, Westwood. 

<5* 9 . Body greatly elongated, bacilliform, without foliaceous lobes 
and spines. 

Head between the points of the sharp conical corneal spines nearly 
twice as wide as the pronotum at its dilatation ; vertex concave, its 
median and sub-median lobes lower than its extensive lateral lobes, 
which with the eyes are bent forwards at obtuse angles to the rest of 
the vertex. 

Organs of flight coloured : tegmina with the marginal field ir- 
regularly reticulate, the anterior radial forked just before the apical 
fourth, the posterior radial simple, the anterior prong of anterior ulnar 
simple, the posterior 4-branched, the dividens anastomosed with the 
posterior ulnar just before the posterior margin, and the plicate vein reach- 
ing the margin, but sending its three of four branches through the aual 
gusset, which is hence venose : wings with the anterior area narrow 
and the anterior ulnar simple and unbranched. » 
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Forelegs: po * m obclavata, with the itmer/or&st armed at base with 
lobate saw-like teeth ; femora narrow/ sinuous above, weakly arched be- 
low, where they are armed on t|i a outer edge, with 5 very long and 
sharp spines, on the inner edge with 13 alternately shorter and longer, 
arid on the disk with 4. Posterior legs without foliaceous lobes, but 
furnished with genicular spines; tibiae slightly thickened fusiformly, 
five-crested; 1st tarsal joint hardly longer than the two next together. 

Disiribution. — E ast- African sub-region of the Ethiopian Region. 

* 

' 7. HeTEROCHABTA TENUIPES, WestwOod. 

To'xodera tenuipes, Westwood, Ann. Nat Hist. 1842, vol. viii, p 272. 

Toxodera (Heterochceta) tenuipes, Westw. Aro. Entom. 1842, vol. i, p. 163, pi. 
41, 

Heterochceta tenuipes , Gerstaecker, Beit. z. Kennt, Or thopt. -Fauna Guinea’s 
1883, p. 56, ? et cf nymph. 

Hab. — West and East- Africa : Senegal (Westwood); Bagamojo, 
Zanzibar mainland (Gerstaecker). < 

Genus 4. Hfterochjitula, nov. 

tf 9 . Sexes alike. Body small, delicate, long, slender, bacilliform. 

Head transverse, depressed, nearly horizontal, pentagonal ; vertex 
much produced above the level of the eyes, distinctly divided by notches 
and grooves into five lobes, a median, two sub-median, and two lateral, 
the median with the inner parts of the sub-median formiug the upper, 
the outer parts of the Bub-median and the lateral with the eyes to the 
corneal spines on each side, the two superolateral, and the corneal spines 
to the labrum on each side, the two infero-lateral sides of the pentagon ; 
middle of vertex concave or convex or level according as the median lobe 
or the sub-median lobes are the higher or all are of equal height ; eyes 
compressed, laterally very salient, with a short simple or a bifid non- 
facetod corneal spine at the upper and outer angle; facial shield a 
transverse band deeply indented by the antenn© and not very distinctly 
defined basally, and concave apically ; a small tubercle between the 
antennal scrobe and the eye on each side homologous with the curved 
ridge in Toxodera . 

Pronotum transversely convex, transversed from the base to beyond 
the middle of the anterior lobe by a fine raised median line, which at 
the apex of the posterior and throughout in the anterior lobe is lodged 
in a shallow groove ; its deflexed sides very finely toothed and its disk 
very minutely and sparsely grandiose. 

Terminal tergum of the abdomen transverse, truncated at the ex- 
tremity. Qeroi short, broadly foliaceous. 
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Organs of flight 'fcolodred. Tegmfajt) 'the reinfotti of the marginal 
field long and very oblique afcd rarely branched and anastomosed! so as to 
form a retioulum with very long and narrow ittesheS, posterior radial sim- 
ple, anterior prong of anterior ulnar d 2-branotted, 9 1-branched; posterior 
prong d 1 2-branched, 9 3-branched, dividens not quite reaching the 
margin, plicate vein reaching the margin, but sending its two branches 
through the anal gusset, which is hence venose, all the veins straight and 
much more oblique than in the preceding genus. Wings with the an- 
terior area narrow and the anterior ulnar simple. 

Forelegs of the same proportions is in the preceding ; the cox® above 
depressed and unarmed ; femora armed below on the outer edge with 4 
spines (order of length 2, 1, 3, 4), on the inner edge with 13 or 14 alter- 
nately shorter and longer (up to tho 10th, which is followed by 2 or 3 
short ones, the series being completed in each case by one which is 
somewhat longer than any of the rest), and on the disk with 4 ; tibiro 
blunt roof-shaped. Posterior legs without foliaceous lobes, but provided 
with genicular spines ; lateral genicular lobes of feebly 4-cristate femora 
short or acuminately produced ; tibi® filiform, terete above, feebly bi- 
cristate below ; 1st joint of tarsus not longer then the next two taken 
together. 

Distribution. — Indian^sub-region of the Oriental Region. 

8. Heteroch^tula tricolor, W.-M. 

Heterochaita tricolor t Wood-Mason, Ann. & Mag. Nat Hist. 1876, vol xviii, ser. 4, 
p. 441, 2 . 

Hab. — 9 , Calcutta, Bengal (type) ; 9 , Khurda, Orissa ( var .). 

9. Heterochjhula fissispinis, n. sp. 

Ripe Nymph. Corneal spines bifid. Submedian lobes of vertex 
conically or triangularly prolonged above the median so as to form an 
occipital concavity for the reception of the rounded anterior end of the 
pronotum. Anterior femora triangularly produced in the mid dorsal 
line over the knee joint, with the last long spine of their lower and 
inner margin preceded by three shorter ones. Lateral genicular lobes 
of the four posterior femora acuminately produced, especially in the 
anterior pair, in which they are twice the length of those of the 
posterior pair. Tip of abdomen broken off. 

Length of pronotum 14 millims., of which the anterior and posterior 
lobes are respectively 3' 75 and 10*25 ; Of anterior coxa 6*66, femur 8. 

Hab. — Bangalore, Mysore. 
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Genas 5. ^Ithaloohboa‘, W.-M,. 

JEthalochroa, Wood-Mason, Ann. <fc Mag. Nat. Hist. 1877, vol. xix, itt, 4, p. ’ 
808, <f ? . 

Ar8aoia , St&l, Bih. Sv. Kongl. Vet.-Akad. Handl. 1877, Bd. iy, fro* 10, p. 70, $',f 

<? 2 . Sexes alike. Body greatly elongated, bacilliform . 

Head of moderate size, not wider than the dilatation 1 of the 
pronotum ; occiput concave ; vertex divided by grooves, ujta five 
lobes, two lateral, which are always conoidally produced or* swollen, 
two sub-median, which may 6r may not be produced, add Oue median 
forming a horizontal transversely convex elevation" of considerable 
antero-posterior extent which widens slightly to its abrupt termi- 
nation immediately above and behind the stemmata in a vertical 
flat area with a semicircular or symmetrically sinuouer prominent 
margin, which appears to coincide with the forks of the epicranial 
suture and 'may or may not be produced in the middle line' into a horn, 
which may be simple or bifid ; furnished at the ocular margins of the 
forehead with a small spine-like tubercle and lower down at the same 
margin with a faint wrinkle, on each side ; eyes higher than broad, 
strongly prominulous, tumid, and furnished at the upper and outer 
angle, or at the junction of the upper and the lateral parts of their con- 
tour, with a conical non-faceted spine or at least with a minute round flat 
smooth tubercle; stemmata large on a three-way tubercle ; facial shield 
pentagonal with its basal angle obtuse and somewhat projecting ; 
clypeus with a strong mesially interrupted sub-apical transverse ridge ; 
labrum convex ; antennoe setaceous, much shorter than the prothorax. 

Prothorax granulose : pronotum greatly elongated, steeply roof- 
shaped as to its slightly bowed posterior lobe, with the top of the ridge 
surmounted in the female by a prominent raised median dorsal line 
extending into the anterior lobe, which dorsal line is present in the 
male only for a short distance from the two ends of the pronotum ; 
gradually widening from the dilatation to either end. 

2-6 sterna of abdomen with a short sharp carina ending in a point 
at the middle of their hinder margin, d* 7-8 sterna emarginate at the 
extremity ; terga with a raised median line which is produced to a point 
at the hinder end and increases, the point concomitantly decreasing, in 
strength to the extremity of the abdomen ; 10th tergum flatly roof-shaped, 
short, about twice as broad as long, rounded ' at the extremity. Oerci 
broadly foliaceous, spatulate, rounded or truncate-rounded at the extre- 
mity. 

Organs of flight when closed hardly extending beyond the apex of 
the fifth abdominal segment; their marginal fields subcoriaceous, 
semiopaque* the rest of the tegmina membranous, 2 semi-transparent, 
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<? hyalin©, thS vest o| th© ^yings membranous, & hyaline or at most 
obsoletely tesselated, $ more or less distinctly and extensively tessela- 
ted with pellucid btOwn : longitudinal veins of tegmina very slightly and 
widely sinuous, almost straight ; anterior radial forked at or just before 
its apical third,, posterior radial simple, anastomosed to the anterior for 
a short distance soon after its origin, becoming again free at the stigma, 
which is indistinQt, colourless, and in the radio-ulnar interspace 5 anterior 
prong of anterior ulnar 1 or 2-branched, posterior prong 4 to 5-branched ; 
dividens running to posterior margin or into posterior ulnar; plicata 
sending its main stem direct to the margin, its branches through the anal 
gusset, which is hence venose ; and the transverse veinlets curved : wings 
with distinct aqaj emargination, unbranclied anterior ulnar, and first 
plicate vein forked at or before the end of its basal third. 

Anterior coxes triquetrous, their crests, especially the posterior, 
granulose-spinulose, the anterior or upper expanded at the*apex into a 
short foliaceous lobe ; femora with their upper margin concave, cristate 
at the apex, their lower armed on the outer edge with 5 spines, of which 
the first two are sub-equal and longer and the last three sub-equal and 
shorter, on the inner edge with 12-14 alternately shorter and longer, 
of which the two last are long ones, and on the disk with 3 small ones 5 
tibiea weak, curved, slightly enlarged to* either end from their thin mid- 
dle, but especially to the armed end, terete above to within a little of the 
apex, which is faintly crested, paucispinose, being armed only on the 
apical fifth of their outer edge and on the apical half of their inner 
edge, terminal claw long and rather abruptly hooked. 

Posterior legs rather short, strongly crested; femora prismatic, 
without genicular spines, with four crests, which may or may not be 
expanded into foliaceous lobes and in the latter case are spinulose, their 
knee-lobes short, submucronate-triangular ; tibire triquetrous, equal to 
or a trifle longer than the femora, with three crests, one dorsal and two 
ventral, with or without foliaceous lobes, in which latter case they are 
5 -sided and fusiformly enlarged ; first tarsal joint short, only about as 
long as the two following taken together. 

Distribution. — Indian and [South Indian and]* Ceylonese sub- 
regions of the Oriental Region. 

The discovery of two species with well- developed corneal spines has 
led to the detection of vestiges of those structures in the typical species. 

# The brackets are intended to indioate* that no representative of the genns 
has yet been recorded from the portion of the Bubregion the name of which is 
enclosed. * 
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10. JSthalochboa ashmoliana, (Westw.) 

Yates ashmolianuSf Westw., Ann. Nat. Hist. 1842, vol. viii, p. 272 $ Arcana 
Entomol. 1843, vol. ii, p. (note t) ? • 

JEthalochroa ashmoliana , Wood- Mason, Ann. & Mag. Nat. Hist. 1877, vol. xix, 
Ber. 4, p. 308, cf ? .— P. Z. S. 1878, p. 584. 

Arsacia ashmoliana , StU, Bih. Sv. Vet.-Akad. Hand. 1877, Bd. iv, no. 10, p.75, ? . 

9 . Margin of anterior end of median lobe of vertex bisinnous 
■with a minute blunt projection on each side of the middle line. Eyes 
with a minute, slightly convex circular non-faceted spot or tubercle 
representing a corneal spine. 

Tegmina : a finger-print-like mark at the base forming a curved 
band across the closed oigans of flight, a marbling along the marginal 
field, and some short streaks on the longitudinal veins — deep rich brown,' 
and some obscure brown blotches on the membrane, which in the 9 is 
clouded' with greyish whity-brown, but in the male is almost perfectly " 
hyaline ; the anterior and posterior prongs of the anterior ulnar are 
respectively 1- and 4-branched ; the dividens runs to the posterior 
margin. 

Wings : the anterior margin and apex marbled with dark brown 

and the rest hyaline : 2 the anterior margin and apex more extensively 
and deeply marbled with dark brown ; a tesselated pellucid violet-fuscous 
blotch of greater or less extent near the base of tho posterior area, 
which is followed by brokon and anastomosed concentrio waves of the 
same colour, and also of varying .extent and intensity,. extending be- 
tween the seventh plicate vein and the anterior margin to the outer 
margin, and, when less developed, leaving an ante-apical roundish patch 
of sub-hyaline in the anterior area. 

Four posterior femora with three sub-triangular foliaceous lobes 
near the apex, one on the upper or posterior of the dorsal crests, and 
two on the two ventral crests, all arched proximally and sub-dentate 
distally; tibiee with one foliaceous lobe extending from the knees to 
the middle of the joint on its dorsal crest and with their two ventral 
crests foliaceously expanded throughout increasingly from the base, so 
much so in a female from Ceylon that the joint when viewed from below 
has a long spatulate outline. 

Total length, 100, 9 115 millims. ; length of pronotum $ 33, 
9 40, of which the anterior and posterior lobes are respectively, £ 

7 6, 9 9*5 and 6 25*4, 2 30*5 ; width of prothorax at supracoxal dila- 
tation, d 1 4*5, 2 5*6, at hinder extremity, 6 3*6, 9 4.5 ; length of 
abdomen, 6 46, 2 52, width at middle, c? 3 5, 2 5 ; length of teg- 
mina, & 45, 9 55, width at middle, & 9, 2 11, near base <7, 11 9 12*5; 
length of yrings, <5* 42, 9 52,' breadth c? 22*5, 9 27; length of fore coxa, 
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ff 15, 9 16*5 ; femur, ff 16*5, 9 19*75, breadth at angulation ff 2, 
9 3 ; tibia, from base to insertion of tarsus, ff 12, 9 15 ; of immediate 
femur, ff 12*5, 9 15*5; tibia, ff 12 5, 9 15*5; of posterior fomttr, 
ff 15, 9 19 ; tibia, ff 15, 9 19 ; of antenn®, ff 23, 9 18 ; of ceroi, 
ff 7*5, 9 8*5 ; width ff 2, 9 2*6. • * 

Hab. — Bombay (var. simplicities ) ; Calcutta, Berhampur, and Jal- 
piguri, Bengal ; “ N. India ” (var, insignis ) ; Ellore, Godavery District, 
Madras Presidency (Sir Walter Elliott's drawings) ; Colombo, Ceylon. 

• 

11. iETHALOCHROA AFFINIS, n. Sp. 

ff . Anterior end of median lobe of vertex produced upwards in 
the middle line into a small blunt spine or tubercle. Eyes with a sharp 
regularly conical non-faceted corneal spine. 

Organs of flight coloured as in the preceding. In the tegmina the 
anterior and posterior prongs of the anterior ulnar are 2- antf 4-branched 
respectively and the dividend is anastomosed with the posterior ulnar. 

Legs as in the preceding. Fore tibico with 4-5 spines outside and 
7-8 inside. 

Total length 78*5 millims. ; length of pronotum 26, of which the 
anterior and posterior lobos aie respect ivply G and 20, breadth at supra- 
coxal dilatation 4, at hinder end 3 25 ; length of moso- and metanotum 
with s eg. med, 14; of abdomen without seg. med. 38, breadth at 
middle 4 ; length of tegmina 36 5, breadth near base 9, at middle 7 ; length 
of wings 35, breadth 20 ; length of 'fore coxa 11, femur 14, breadth at 
angulation 3, length of tibia, from base to insertion of tarsus, 10 ; of 
intermediate femur 9, tibia 9 ; of posterior femur 11, tibia 11 ; of an- 
tennae (broken) ; of cerci 5*5, breadth 1*75. 

Hab.— -Sind. 


12. ^Ethalociiroa spinfpes, n. sp. 

ff . The lateral and sub-median lobes of the vertex are more point- 
ed than in the preceding and the anterior end of the median lobe is pro- 
duced upwards into a bifid process. The eyes bear a blunt conical, 
almost finger-shaped, corneal spine. Antenn© greyish whity-brown. 

The organs of flight are almost perfectly pellucid and almost colour- 
less throughout, only the marginal field of both pairs being slightly opaque 
and obsoletely mottled with brownish, and the posterior area of the 
posterior pair presenting faint vestiges of the basal blotch with succeed- 
ing waves of amethystine fuscous which forms so conspicuous a feature in 
the female of the typical species. In the tegmina the anterior and 
posterior prongs of the anterior ulnar are respectively 2- and 5-branched,. 
and the dividens is anastomosed with the posterior ulnar. 
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The fore tibi® 4-spined outside and 7-spined inside ; the last spine 
on each side more oblique than the rest. The posterior legs bear no 
foliaceous lobes : the femora are all armed on each of their two ventral 
crests with six small spines, so that the spines of the one crest are 
opposite to those of the other, and the four mean spines subequal and 
larger than the two extreme in each case ; the tibi® are fusiformly 
thickened, five-sided, bearing five crests, one double dorsal, two lateral, 
and two spinulose ventral, the intervals between which are transversely 
nearly level. . « 

Total length 73 millims. ; length of pronotum 23, of which the 
anterior and posterior lobes are respectively 5 and 18, breadth at dilata- 
tion 3, at hinder end 3 ; length of meso- and metanotum with seg. med. 
11*5 ; of abdomen without s eg. med. 33’5, breadth at middle 2*5 ; length 
of tegmina 31, breadth near base 7‘5, at middle 6 ; length of wings 32, 
breadth 16*6 ; length of fore coxa 10, femur 115, breadth at angulation 
2, length of tibia, from base to insertion of tarsus, 8 of intermediate 
femur 7, tibia 7*25 ; of posterior femur 9 75, tibia 10 ; of antenn® 16 ; 
of cerci 5*25, breadth 165. 

Hab. — Karachi, Sind. 

Genus 6. Paradanurta, W.-M. 

Paradanuria , Wood-Mason, Ann. & Mag. Nat. Hist. 1877, vol. xix, ser. 4, p.220, 
J nymph. 

2 (nymph). Body elongated, small and delicate, blender bacilli- 
form. Integument granulose and longitudinally coarsely paucirugose. 

Head depressed, thin, horizontal, higher or rather longer than 
broad, rather broader than the prothorax at its dilatation, with vertex, 
forehead, and face in the same plane ; vertex with its lateral lobes 
produced above and slightly outwards over the eyes to a blunt tubercle, 
so as to form an occipital concavity for the reception of the rounded 
fore end of the pronotum, its median lobe on the disk elevated into a 
huge convex boss, which is roundly prominent posteriorly or superiorly, 
appearing in a front view to project above the concave occipital line, 
and is separated anteriorly or interiorly by a transverse groove from the 
subquadrate stemmatal eminence, which bears a blunt conical tubercle at 
the middle of its posterior margin. Eyes narrow, wall-sided, with the 
upper part of their contour at right angles to the lateral and a short 
stout bluntly mammilliform non-faceted corneal spine at the angle. 

Pronotum roof-shaped with distinct rounded dilatation, and a raised 
dorsal line, which is continued to the extremity of the abdomen. 

Terminal tergum of abdomen triangular with arched sides. Cerci 
foliaceous extending by fully f rds of their length beyond the extremity of 
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the 7th sternum, equalling in length the four terminal abdominal terga 
taken together, and widening from the base to the apex, which is divid- 
ed by a shallow notch into two points. 

Anterior legs long and slender ; cox© expanded along the apioal 
fourth of their anterior crest into a conspicuous dentate foliaoeous lobe ; 
femora nearly straight above, weakly arched below, with acute genicular 
lobes and a conspicuous supra-genicular lobe at obtuse angles to the 
upper margin, armed below on the outer edge with 6 spines, of which 
the first is equal to the third and the 2nd to the 6th form a slighty de- 
creasing series, on the inner edge with 12 alternately shorter and longer, 
and on the disk with 3 ; tibi© as broad as high, above terete, perfectly 
straight and uniformly wide throughout from base to insertion of tarsus. 
Posterior legs very short ; the femora stout, slightly tapering at both 
ends, prismatic, with four strong crests, a blunt ridge on each side 
between the dorsal and ventral crests, the upper or posterior of the 
ventral crests foliaceous, long slender genicular and supragenicular 
lobes, but no genicular spines ; tibi© rather longer than the femora, 
above terete, below bicristato ; 1st joint of tarsus not quite so long 
as the three succeeding taken together. 

Distribution. — Tndian sub-region of the Oriental Region. 

t 

Winged specimens of this genus will be described and figured by 
Professor Westwood in his forthcoming * Revisio Mantidarum .* 

13. Paradanuria'orientalis, W.-M. 

P aradanuria orientalis , Wood-Mason, Ann. & Mag. Nat. Hist. 18 77, vol. xix, 
ser. 4, p. 220, ? nymph. 

Hab. — Bangalore, Mysore. 

Genus 7 . Euthyphleps, nov. 

9 . Body long, rather small and delicate, slender bacilliform. In- 
tegument granulose and spinulose especially in the prothorax. 

Head somewhat depressed ; vertex slightly declivous, its median 
lobe separated from the submedian lobes by two longitudinal depres- 
sions of the disk, the latter triangularly produced backwards, upwards, 
and outwards so as to form an occipital cavity for the reception of the 
fore end of the pronotum ; forehead and face convexly more declivous, 
so that, when the head is viewed from the side, the eyes appear 
to be separated from the submedian lobes of the vertex by a r deep 
notch one side of which is formed *by the eyes, the other by the 
submedian lobes, and the’ ljpttom by the narrow lateral lobes of the 
vertex. Stemmata large, on a considerable eminence, whjph bears a 
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spike-like erect tooth at the middle of its hinder margin, and is separat- 
ed off from the vertex by a transverse groove. Eyes narrow, oval, 
convex laterally, produced above the level of the lateral lobes of the 
vertex, armed at the upper and outer angle with a large stout blunt 
somewhat curved finger-shaped non-faceted corneal spine. 

Pronotum roof-shaped with transversely convex sides, surmounted 
by a raised dorsal line, which is continued to the extremity of the 
abdomen. • 

Abdominal sterna produced in the middle of tlieir ‘hinder margin ; 
terga 1-7 produced in the middle posteriorly to a delicate filamentous 
process, the last a broadly concave-truncate triangle with the sides 
arched. Ccrci broadly foliaceous, 13- jointed, broadest at the antepenul- 
timate joint, reaching but little beyond the 7th sternum, the upper ape^ 
of their last four joints producod so that their upper margin is bluntly 
dentate and their apex bifid. 

Organs of flight extending nearly to the extremity of the abdomen. 
Tegmina somiopaquo, sub-coriaceous, parallel-sided ; the marginal field 
irregularly reticulate ; the longitudinal veins of anterior area nearly 
parallel to the margins with their interspaces narrow and divided by 
false veins ; the posterior area and its gusset produced, with its longitu- 
dinal veins very oblique ; the anterior prong of anterior ulnar simple 
and unbranched, posterior prong 6-branched ; the dividens anastomoses 
with the posterior ulnar some distance before the margin, the 4-branchod 
plicata goes to tho margin, its 1st and 2nd branches running parallel 
with it, but dissolving into a common reticulum at varying distances 
from the margin, and its 3rd and 4tli traversing tho anal gusset, which 
is hence venose. Wings hyaline except in the anterior margin and 
apex ; apex blunt not extending far beyond that of the posterior area ; 
anal emargination slight, obtuse-angular ; anterior ulnar forked at about 
the junction of second and apical thirds of its longth. 

Fore-legs long and slender; coxce expanded for fully the apical 
third of their anterior crest into a conspicuous dentate foliaceous lobe; 
femora narrow, slightly sinuous above, that is to say, faintly convex 
basally and then shallowly concave to the apex, which is produced, as 
in the preceding genus, forwards and upwards over tho femoro-tibial arti- 
culation into a supragonicular spine, below weakly arched at base, armed 
on the straight outer edge with 5 spines, on the inner with 11, and on the 
disk with 3 ; tibiro straight, paucispinose, terete above. Posterior legs 
similar but longer and slenderer than in the preceding genus, and fur- 
nished with curved acicular golaicular spines longer than the genicular 
lobes, the lateral ones of which are longer jhan the dorsal. 

Distribution . — Himalo-[Chinese] subregion of the Oriental Region. 
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14. EUTHTPHLEfcS RECTIVENIS, n. sp. 

2 . Body tjie colour of a dead twig. 

Tegmina semitransparent pale yellowish brown with the marginal 
field and a long linear streak on the basal half of the anterior prong of 
the anterior ulnar opaque bright cinnamon-brown. Wings hyaline 
•with the anterior margin semitransparent pale yellowish brown and a 
decreasing series of four or five streaks on the veins at the apex cinna- 
mon brown. 

Fore tibiae armed on the outer edges with 4-4 and on the inner with 
6-7 spines, the last of which is strongly directed obliquely towards the 
apex. 

Posterior legs with a slight lobe on the upper or posterior dorsal 
crest and a well developed one on the upper or posterior ventral crest, 
which is divided, by a more (posterior pair) or less (intermediate pair) 
distinct emargination, into two lobes, a smaller trilobulated proximal and 
a larger crescent-shaped obsqjetely dentate distal. 

Total length 70 millims ; length of pronotum 19*5, of which the 
anterior and posterior lobes are respectively 4*25 and 15*25, breadth at 
supracoxal dilatation 3*25 ; length of meso- and motanotum with seg, 
med. 13 ; of abdomen without s eg. mefl. 33, breadth at middle 2 75 ; 
length of tegmina 43, breadth at middle 7 ; longth of wings 39, 
breadth 17 ; length of fore coxa 10,' femur 16, breadth 1*75, longth of 
tibia, from base to insertion of tarsus, 11 ; of intermediate femur 10, 
tibia 10 25; of posterior femur 12, ‘tibia 14; of antonnm 19; of cerci 
3*5, breadth 2. 

Hab. — K ulu, Kangra, N.-W. Himalayas, 3,600 feet (^1. Graham 
Young). 

Genus 8. Toxoderopsis, nov. 

9 . Body greatly elongated, bacilliform. 

Head similar to that of the genera Toxodera and Paratoxodera , but 
not nearly so wide, its long axis forming with that of the eyes a much 
narrower angle ; median and submedian lobes of the vertex a little 
higher than the lateral lobes, slightly arched, separated by a transverse 
groove from the prominent eminence which bears the large stemmata, 
and is produced at the middle of its upper or hinder margin into a 
short erect process, which may be acute or blunt and sub-bifid ; eyes 
oval, convex, produced slightly above the level of the lateral lobes of 
the vertex, and bearing at their upper and outer angles a long sharp 
slender incurved conical non-faceted Corneal spine; a small tubercle 
close to the inner and anterior margin of each eye, representing the 
curved ridge in Toxodera ; facial shield divided into three .parts, one 
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median prominent semicircular helotf and between . the antenna, and 
two lateral sunken subquadrate, between which and the eyes a very 
narrow space intervenes. 

Prothorax snbrugose, and roughly granulose, especially on the 
edges of the pronotum, 'much elongated, but shorter than in Toxodera 
and Paratoxodera , being not quite equal ih length to the basal 3§ seg- 
ments of the abdomen exclusive x>i seg. med., quite straight from end 
to end ; the posterior lobe of its pronotum less steeply roof-shaped with 
the sides slightly convex transversely and the ridge line/ which is dis- 
tinctly compressed, especially in front, very sharp, and feebly arched 
longitudinally; the anterior lobe with a raised median line lodged in 
a shallow furrow, enlarged at the extremity in c? , as in JEthalocforoa. 

Abdomen smooth and polished, without foliaceous lobes, subparallek 
sided, very slightly and gradually widening, and bluntly carinate above, 
from the base of the 4th to the apex of its 6th segment, thence nar- 
rowing more rapidly to its extremity, fhe last four segments forming a 
carinated roof-shaped mass with serrated sides ; terga 1-6 with a notch 
accompanied by a very small and delicate filamentous process at the 
middle of the hinder margin ; sterna with the posterior margin arcuate* 
ly prominent, subcarinate, but without foliaceous duplicatures of the 
integument, in the middle line at hinder end; 10th tergum trian- 
gular a little broader than long. Cerci foliaceous, lanceolate, acutely 
bifid, as in Toxodera . 

Organs of flight in shape and structure very similar to those of 
Toxodera , both pairs having the apox anterior, and the tegmina, the inter- 
space between the posterior radial and tho anterior prong of the anterior 
ulnar wide and multicellular. In the tegmina, the marginal field is 
opaque and only moderately wide, irregularly and strongly reticulate 
the stigma, which is long and linear, lies as obliquely as possible upon 
the posterior radial, extending a vory short distance into the interspace 
oti each side of the vein ; the anterior prong of the anterior ulnar, like 
the posterior radial, simple, the posterior prong being 3 or 4-branched ; 
the dividens anastomoses with the posterior ulnar, and may or may not 
give off an anterior branch which does not do so ; the plicata runs either 
direct, or after anastomosis with the posterior ulnar, to the posterior 
margin, but in either case sends all its branches through the anal gusset, 
which is hence venose. In the wings there is a distinct anal emar- 
gination and a simple and unbranched anterior ulnar. 

Anterior legs long and slender ; coxes with the anterior crest for the 
apical two-fifths of its length expanded into a conspicuous dentate 
foliaceous lobe; femora narrow, above nearly straight and cari- 
nate, the rcarina ending in a sharp supra-gdnicular lobe sotuewhat 
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longer than the lateral lobes, also almost straight below, where thejr are 
armed on the outer edge with 5 or 6 spines, on the inner edge with 11, 
and on the disk with 3 ; tibias straight, terete above, pauoispinose, the 
spines in a single short series decreasing from the apox. 

Posterior legs short and weak : femora prismatio, slightly tapering 
to both ends, with four strong crests and a strong blunt crooked ridge on 
each side giving them the appearance of being bent down near the apex, 
with three equal acuminate genicular lobes and an acicular genicular 
spine, which Is longer than the lobes in the anterior pair, with the two 
dorsal crests slightly lobed and the upper or posterior ventral crest ex- 
panded into a foliaceous lobe, which is divided into two or more lobules ; 
tibiae longer than the femora, terete above, (?) obsolotely bicristate 
below ; first tarsal joint shorter than the two succeeding joints taken 
together. 

Distribution. — Indian sub-region of the Oriental Region. 

This genus is closely rallied to Toxoderci and Taratoxodera , agreeing 
with both, amongst other things, in tho oblique truncation of tho 
extremities, resulting in the forward position of the apices, of the organs 
of flight, and with the former, but not with tho latter, in the radio-ulnar 
cell of its tegmina being wide and multicellular, and in tho anal cerci 
being lanceolate and acutely bifid at the extremity ; but it may be 
distinguished rear ily from both by the possession of a distinct though 
small frontal liorf foliaceously amplified fore coxce, paucispinoso foro 
tibiae, with the spines of each side in a single short and decreasing 
series, 6-spined fore femora, a short first joint to its four posterior 
tarsi, a simple and unlobed abdomen, a straight pronotal long axis, 
and a venose anal gusset to its tegmina. 

15. Toxoderopsis spinigera, n. sp., Wcstw. & W.-M. 

Toxodera spinigera , Westwood, MSS 

$ . Dark vandyko-brown the colour of a dead twig or of rotten 
leaves. 

The frontal horn is a sharp spike-liko projection. 

Tegmina with the marginal field opaque dark vamlyke-brown, an 
opaque whity-brown longitudinal streak extending fiom the base to 
beyond the middle of the wing immediately posterior to tho anterior 
radial, diffusing itself along each side of the veins of the disk, and 
including the long polished stigma and the base of tho anterior radial, 
the anal area smeared with dark varvlyko-hrown, and the longitudinal 
veins m ar ked with somewhat blurred and smear-like spots and streaks of 
the same colour, especially at the apex, where every vein has a streak at 
its extremity. The posterior fork of the anterior radial is distinctly 4- 
41 
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branched on one side, indistinctly so on the other. The dividens gives 
off an anterior branch which is connected both with its own main stem 
and with the posterior ulnar, thus furnishing the only instance known 
to me in which this vein is branched. The main stem of the plicate runs 
to the posterior margin direct. 

Wings pellucid, increasingly from the base very pale smoky-quartz- 
colour, with the opaque anterior margin, the longitudinal veins, and 
the very fine, though very distinct, transverse veinlets, all increasing- 
ly from the baso, and with streaks on the apical ends 'of the veins of 
the anterior aroa, vandyke-brown. 

The fore femora, which have three pale rings especially well marked 
on the inner and under sides, aro armed below on the outer edge with 6 
spines and on the inner with 1 1 ; and tlio tibiae with 3 on the outer 
edge and 7 on the inner edge. 

The dorsal crests of the four posterior femora are slightly produced 
triangularly opposite to tho bend in tho lateral ridges ; and the upper 
or posterior ventral foliaceous lobe is divided by a narrow rounded eraar- 
gination into two lobules, one much smaller and proximal, the other 
much larger and distal, which are again subdivided by angular notches 
into two obliquely pointed lobes. 

Tho upper anglo of tho penultimate joint of tho cerci though acute 
is not produced. 

Total length 93 millirns. ; height of head 4, breadth between the 
points of the corneal spines G'75, length of corneal spines* 1*25 ; of prono- 
tum 28 75, of which tho anterior and posterior lobes are respectively 
5’ 75 and 23, breadth at supracoxal dilatation 4, at hinder end 4*25 ; 
length of meso- and metanotnm with sc g. med. 16 ; length of abdomen 
without seg. med. 47, breadth at middle of 4th seg. 4, at apex of Gtli 
seg. G*25 ; length of tegmina 47’5, breadth at middle 8 25 ; length of 
wings 42*5, breadth 19 ; length of fore coxa 14*5, femora 19'5, breadth 
2 ; length of tibia from base to insertion of tarsus 13 ; of intermediate 
femur 7*5, tibia 9*5, 1st tarsal joint 2 ; of posterior femur 8*25, tibia 11, 
1st tarsal joint 2*25 ; of antennoe (absent) ; of cerci 8, breadth 2. 

Hab, — B ombay, 

16. Toxoderopsis taurus, n. sp, 

<? 9 . Smaller. Colouring the same. 

The frontal horn is truncate and in the female distinct bifid. 

In the tegmina the main stem of the plicata runs to the margin 
after anastomosis with the dividens, which is simple and unbranclied. 

The fore femora are armed below with 9 5 — 5, 6 5 — 6 spines only 
on the outer edge and with 2 10 — 11, c? 11 — 11 on the inner; and the 
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tihied with <f 9 4—4 on the outer edge and $ 7—8, c? 6 — 7 on the 
inner. 

In the posterior femora, the upper or posterior dorsal crest bears 
two or three saw- like teeth and the distal lobule of the ventral folia- 
ceous lobe is divided right to its base and has a minute sharp spinule 
in front of it, of which but slight traces are to be seen in the other 
species. 

The upper angle of the penultimate joint of the cerci is as much 
produced and fts sharp as the tips of the terminal. 

Total length d 78, 9 88 millims. ; length of pronotum, d 21*5, 
9 26*5, of which the anterior and posterior lobes are respectively d 
4*5, 9 5*75 and d 17, 9 20*75, breadth at supra* coxal dilatation d 3*5, 
9 4, at hinder end d* 3*5, 9 4 ; length of meso- and metanotum with 
seg. med. d 15’5, 9 16 ; length of abdomen without seg. med. d 39, 9 
42, breadth at middle of 4th seg. <? 2*75, 9 3*5, at apox of # 6th d 4*5, 
9 6 ; length of tegmina d 37, 9 44*, breadth at middle d — ,9 7*5 ; 
length of wings d 36, 9 40, breadth <? — 9 — ; length of fore 
femur d 15*5, 9 18, tibia, from base to insertion of tarsus, d 10, 9 12; 
length of intermediate femur d — 9 7*25, tibia d — 9 10*25, 1st tarsal 
joint d — 9 2 ; of posterior femur <? — 9 8*5 tibia d — 9 11, 1st 
tarsal joint d — 9 2*75 ; of cerci d (broken off), 9 6*25, breadth 9 2. 

Hab. — d Sind; 9 Khurda, Orissa (TP. C. Taylor). 

The two succeeding genera differ from all the preceding in having 
the fore tibise multispinose on both edges, with the spines of both edges 
divided at irregular intervals into several irregular series by some of 
their number being longer and stouter than tlio others, and in having 
a long first joint to their four posterior tarsi, and from all except 
Heterochceta and Jleterochcelula in not having the upper crest of the fore 
coxoo in the slightest degree foliaceously amplified at the apex. 


Gonus 9. Toxodera, Serville. 

Toxodera , Servillo, Ann. Soc. Ent. Fr., 1837, t. vi, p. 27. — Hist. nat. cl. Orthopt. 
1839, p, 168, dT- 

d 9 . Sexes alike. Body greatly elongated, bacilliform. 

Head broad, triangular ; vertex between the eyes regularly arched, 
divided by two broad and shallow discal impressions into a median and 
two submedian lobes, which are separated from the unarmed stemmatal 
eminence by a transverse groove, and the two latter of which are limited 
off by fine grooves from the ample lateral lobes, which, with the eyes, 
are almost in the same plane with the rest.of the vertex, being scarcely 
at all bent forwards ; a strong ridge curves inwards and upwards on 
each side from a point at the ocular margin which is opposite to the 



322 J. Wood-Mason — Ethiopian and Oriental Representatives [KTo. 3, 

anterior margin of the antennal scrobe to the ends of the epicranial 
suture and is so directed at its upper end that it would if continued far 
enough pass into the groove which separates the lateral from the sub- 
median lobes of the vertex ; the facial shield has not shared in the widen- 
ing of the head, a wide space intervening between it and the eyes ; it 
may be described as a transversely elongated rectangular plate giving off 
a broad tongue-shaped process from its upper or basal margin, or as a 
broad isosceles triangle the two adjacent equal sides of which are deeply 
indented by the antennal serobes. The eyes are compressed and some- 
what drawn out superolaterally, where they bear a huge straight slender 
conical non-faceted spine. Stemmata large on a prominent cuboidal 
frontal eminence. 

Prothorax very greatly elongated, as long as the abdomen to the 
middle of the sixth segment. Pronotum with its lateral margins granu- 
lose, becoming spinulose in front, deflexed in the posterior, nearly 
horizontal in the anterior lobe, which is bent up at an obtuse angle to 
the posterior lobe, is transversely convex, bears a few tubercles on each 
side of the middle line, and presents on its posterior enlarged end 
a broad and shallow longitudinal depression, which is continuous with a 
similar one on the enlarged anterior end of the posterior lobe, which 
is higher than broad, so strongly compressed as to be very steoply roof- 
shaped, and, with the sternal region, so strongly arched as to have tho 
form of a bow, being concave ventrally and correspondingly convex 
dorsal ly, where it is surmounted by & blunt rather ill-defitied raised line, 
on which, especially anteriorly, where some are collected into a small 
clump deforming the surface, are a few small mammilliform tubercles, 
and which at the 9 broadly truncate-rotundate, d* triangularly pro- 
duced (?), posterior end gives off a very narrow spirally coiled leathery 
process. 

Mesonotum, metanotum, and s eg. mod. with a very strong 
raised dorsal line, which is continued decreasingly to the end of the 
4th abdominal tergum, where it ends to begin again at the anterior end 
of the fifth tergum to be continued increasingly to the last. 

The abdomen is of uniform width to the 6th segment, thence taper- 
ing in slightly arched outlines to its rounded extremity • all its terga 
bear in the middle line posteriorly a fringed cup-shaped foliaceous lobe 
the iipper lip of which terminates in a delicate recurved filament, and 
which in the 5th and 6tli is large, in the 5th very large, and conspicu- 
ous ; $ sterna 2-6 with subequal foliaceous sub- quadrant-shaped dupli- 
catures of tho integument at middle of hinder margins ; 10th tergum 
semioval, roof -shaped, H times as broad as long. Cerci foliaceous, 
lanceolate, dividod at the extremity by a deep notch into two sharp points, 
extending by more than two- thirds of their length beyond the abdomen. 
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Organs of flight equally well-developed in the two sexes, when closed, 
not quite reaching up to the foliaceons lobe of the 5th tergum, obliquely 
truncate at the extremity, so that the apex in both is subacute and falls 
just behind the anterior margin, and that there is no anal emargination 
in the hinder pair. All the longitudinal veins remarkably straight. 

Tegmina with the marginal field tolerably expanded at base, irregu- 
larly reticulate, and semiopaque, the anterior radial forked at junction 
of outer and middle third and its upper prong running to the apex, the 
posterior radiak simple, the stigma long and narrow placed as obliquely 
as possible across the radio-ulnar interspace and extended on to the 
two bounding veins, the anterior prong of the anterior ulnar forked, the 
cellules of the wide middle part of interspace between the anterior ulnar 
and the posterior radial in five transverse rows, the posterior prong 
of the anterior ulnar 2-branched, the dividens anastomosed with the 
posterior ulnar some distance short of the margin, the plicate, which 
all but reaches the posterior margin, broken up into a reticulum contri- 
buted to by its three branches, none of which enters the anal gusset, 
which is hence reticulate. Wings with the antorior ulnar simple. 

Legs tolerably long and slender. Fore coxae strongly triquetrous, 
spinulose on the front crest, rough on the others, the front and outer 
ones produced at apex to sharp rough spines ; femora strongly curved, 
obclavate, strongly sinuous and carinate above and angulate-rounded 
near the base below, at the apex trispinose, armed on the outer edge of 
the lower margin with 6 spines, on the inner edge with 14, on the disk 
with 3 ; femoral brushes thick, on distinct eminences ; tibiae multi- 
Bpinose, the spines divided into several irregular series by long spines, 
the 1st, 8th, 12th, 16th, 19th, and 22nd of the inner edge, and the 1st, 
5th, 7th, 9th, 11th, and 13th of the outer edge, being subequal and 
longer than any of those between them. Four posterior femora shorter 
than the tibiae, 4-crested, with a ridge on each side, both dorsal crests 
and the posterior ventral crest furnished with large lobulated foliaceous 
lobes, lateral genicular lobes long, but only half tho length of the curved 
Bupra-genicular lobe, which is equal in length to the aoicular genicular 
spines, tibiae filiform, terete, without a trace of a crest either above or 
below, their calcaria acicular ; 1st joint of tarsus long, longer than the 
three following taken together. 

Distribution. — Malayan subregion of the Oriental Region. 

17. Toxodera denticulata, Serville. 

Toxodera denticulata , Serville, op. et loo. supra oit. pp. 25 et 169, pi ii, et pi. v, d *• 
9 . Differs only in its larger size, and, in having the tegmina a little 
more clouded with the brown blotches larger and deeper-coloured, and 
the posterior lobe of the pronotum more bowed. 
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The fore tibiae are armed on the inside, right with 23 spines, of 
which the 1st, 8th, 12th, 16th, 19th and 22nd, left with 22, of which 
1st, 7th, 11th, 15th, and 18th, the 7th short one being absent, and on 
the outside, right (malformed) with 10, of which 1st, 4th, and 7th, 
left with 13, of which 1st, 5th, 7th, 9th, 11th, and 13th, from the 
apex are subequal and stouter and longer than any of the rest. 

Total length 150 millims. ; height of head 7, breadth between 
ips of corneal spines 13 5, length of corneal spines 2*5 ; length of 
pronotum in a straight line 57, of which the anterior* and posterior 
lobes are respectively 11*25 and 46, breadth at supra-coxal dilatation 
7*25, at hinder end 6, at middle of posterior lobe 3*9 ; height at middle 
of posterior lobe 5*9 ; length of meso- and metanotum with seg. med. 
23 ; of abdomen without seg. med. to end of ovipositor, 70, to end df 
10th tegmina 66, breadth at middle of 4th segment 6 5, height of folia- 
ceous lobe »-of 5th tergum 10, of 6tli tergum 8 ; length of tegmina 67*5, 
breadth at middle 14, of marginal field 3*25 ; length of wings 60, 
breadth 31 ; length of fore coxa 22, femur 30, breadth at angulation 3, 
length of tibia, from base to insertion of tarsus, 22 25, 1st tarsal joint 
6 ; of intermediate femur without genicular lobes 22*5, tibia 27*5, 1st 
tarsal joint 7 ; of posterior femur without genicular lobes 22, tibia 32, 
1st tarsal joint 10, lateral genicular lobes 3, supra-genicular lobe 5, 
genicular spines 5, of antenna) 43 ; of cerci 14, breadth 3*5. 

Ha B. — Java. 


Genus 10. Paratoxodera, nov. 

9 . Body greatly elongated, slender bacilliform. 

Head much as in the preceding genus, but the lateral lobes of the 
vertex with the eyes distinctly bent forwards at an obtuse angle to the 
median and submedian lobes, and the facial shield broad triangular. 

Prothorax also much as in the preceding, but the posterior lobe 
of its pronotum is straight ; furnished in the mid dorsal line with 
three conspicuous equidistant thorn-like horns, the one basal thin and 
foliaceous springing entirely from the raised dorsal line, and the two 
others stout, rigid and hard, minutely bifid developed from the disk ; 
and triangularly produced at its hinder end. 

5th and 6th abdominal terga with large erect foliaceous lobes which 
do not end in a recurved filament ; the preceding terga having only 
rudiments of lobes ; sterna 3-4 with subequal quadrant- shaped foliaceous 
duplicatures of the integument at the hinder end. Cerci short, extending 
very little beyond the seventh sternum, broad pyriform in outline, 
their upper third bent outwards and downwards at an obtuse angle to 
the remainder. 
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The organs of flight do not reach beyond the end of the fourth 
abdominal tergum, but they are of much the same shape and structure, 
the chief differences being that in the tegmina the stigma is triangu- 
lar and in the radio-ulnar interspace, extending on to the two bounding 
veins, the posterior prong of the anterior ulnar is 7-branched, the 
interspace between the anterior prong of this vein and the posterior 
radial is simple, not wide and multicellular, and tho anal gusset is 
venose, being traversed by the posterior branch of the plicate ; and 
that in the wings a slight anal emargination Is present. 

The crests of the fore coxrn are not produced at the apex ; the 
femora and tibioe are of similar shape and structure, but the former 
are 7-spined on the outside and 15— 16-spined on the inside. 

The four posterior legs are also similar, but the lateral genicular 
lobes are not acuminately produced, and the posterior calcaria of the 
tibiae are foliaceous, lanceolate. " 

Distribution. — The Malayan sub-region of the Oriental Region. 

This genus is very closely allied to Toxodera , with which it agrees 
in the peculiar and remarkable character of the armature of the fore 
tibite, in the anterior lobo of the pronotum being tilted upwards at an 
obtuse angle to the posterior, and in having large erect and anteriorly 
buttressed foliaceous lobos at the hinder end of the 5th and 6th terga 
with rudiments of similar ones, which no doubt stood orect during the 
larval life of the animal, on all the preceding terga of the abdomen ; 
but it differs therefrom, amongst other things, in having the fore femora 
7-spined below on tho outer edge, the posterior lobe of the pronotum 
quite straight and cornigerous, the radio-ulnar cell of the tegmina sim- 
ple and similar to the other cells of the disk, the anal gusset of the 
tegmina venose, and the anal cerci very short and broad pyriform in 
outline, in characters, in fact, which, in my estimation, amply justify 
the foundation of a now genus. 

18. Paratoxodera cornicollis, n. sp. 

2 . Body and legs brown the colour of a twig, with the hinder 
end, including the foliaceous appendage which arises therefrom, whity- 
brown. 

Foliaceous horn at base of pronotum very strongly hooked and pro- 
duced forwards, the second horn erect, divided transversoly into two 
sharp points, and the third, which is inclined forwards and rather larger 
than the second, divided longitudinally into two points. 

Marginal field of tegmina to anterior radial, which is thrice an- 
nulated with whity-brown, and a large irregular triangulat mottling 



326 J. Wood-Mason *— Ethiopian Oriental Vatidea. [No. 3, 

extending therefrom in the transverse direction nearly halfway across 
the discoidal area and in the longitudinal direction for about two- 
thirds of the distance between the stigma and the apex, opaque rich 
vandyke-brown, the rest of the organs semitransparent whity-brown 
with a touch of grey. 

Anterior margin of wings semitranslucent whity-brown marbled, 
with the veins at the apex streaked, with vandyke-brown, the rest hya- 
line with the veins whity-brown. 

Fore tibiae armed on die inner edge with, right 32 &pines, of which 
number the 1st, 8th, 14th, 19th, and 23rd, left 34, of which the 1st, 
10th, 16th, 21st, 27th, and 29th, and on the outer edge with, right 18 
spines, of which the 1st, 8th, 12th, and 16th, left 19, of which the 1st, 
8th, 11th, and 15th, are much larger than the rest, the basal fourth 
and the basal third respectively being unarmed. 

In the 4 four posterior femora, the foliaceous lobe of the posterior 
or upper ventral crest is divided by a wide and deep rounded emargina- 
tion into two bifid lobules, of which the distal is the larger; that of the 
upper dorsal crest, into three, of which the proximal is small and simple, 
the middle is rather larger and bifid, and the distal much larger and 
also bifid; and that of the lower or anterior dorsal crest, into two, of 
which the proximal is the larger and bilobed and the distal is the smaller 
and only obscurely sub-divided. 

Male unknown. 

Total length 1 12 millims. ; height of head 5, breadth between tips 
of corneal spines 8’5, length of corneal spines 1*5 ; length of pronotum 
44, of which the anterior and posterior lobes are respectively 5 6 and 
38 4, breadth at supracoxal dilatation 4, near hinder end 4, at middle 
2*5, height at middle 2*6 ; length of meso- and metanotum with seg. 
mod. 16 ; of abdomen without seg. med., to end of 10th tergum 51, to 
end of cerci 54, breadth at middle of 4th segment 6, height of foliaceous 
lobe of 5th tergum 10*5, of 6th tergum 2*5 ; length of tegmina 43, 
breadth at middle 8*25, of marginal field 2*25 ; length of wings 41, 
breadth 21 ; length of fore coxa 15 5, femur 19, breadth at angulation 
2*75, length of tibia form base to insertion of tarsus 15*25 ; of inter- 
mediate femur 13*5, tibia 14, 1st tarsal joint 4*5 ; of posterior femur 
14, tibia 16*25, 1st tarsal joint 5*5 ; of antennsa (wanting) ; of cerci 5, 
breadth 3*6. 

Hab.— J ava. 
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(With two Woo8-cuts.) 

In endeavouring to determine the true affinities of the shell of a 
fossil tortoise in the British Museum, obtained many years ago from the 
Siwalik Hills, atid which I have described and figured in the ‘ Paleeon- 
tologia Indiea '* as a form apparently allied to Nicoria ( Olemmys ) tri- 
juga, a certain peculiarity in the relation of the hypoplastrals to the 
carapace suggested that it might prove to be identical with the im- 
perfectly known existing form described as Ohaibassia tricarinata 
(Blyth). Unfortunately, the British Museum possesses no recent exam- 
ple of that form, and I, therefore, wrote to my friend Mr. J. Wood- 
Mason, requesting the loan of a specimen by the aid of whioh it could be 
decided whether the fossil shell was or was not an allied type. In reply 
to this application, I received two specimens, one of which was the shell 
of a female collected by Prof. V. Ball in Sirguja, Chota Nagptir, while 
the second was a male specimen, preserved in spirit, which was obtained 
from the Naga Hills in Assam, and was one of the types of Ohaibassia 
theobaldi, Anderson. 

A comparison of the two specimens with the Siwalik fossil at onoe 
showed that we had to do with a form so closely allied to Ohaibassia 
tricarinata that it was in all probability specifically identical ; and the 
question then arose whether there was any .justification for the separation 

• Series x, vol. iii. p. 176, pi xxi, fig. 4. 
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of the Assamese 0. theolaldi from the typical Bengal form, and also 
whether there were good grounds for regarding Ohaibassia as entitled to 
generic distinction. In attempting to decide these points, I had the 
advantage of consulting with my friend Mr. G. A. Boulenger, of the 
British Museum, to whom all students of the Chelonia are so much 
indebted for his recently published * Catalogue ’* of that order ; and, 
after careful comparison and examination, we both came to the conclu- 
sion that Chaibassia theobaldi was not separable from 0. tricarinata , and 
also that the genus Chaibassia itself was not a valid one. Having arriv- 
ed at these conclusions, it seemed advisable to put them on record, and, 
since the type of this so-called genus was first described in the * Journal 
of the Asiatic Society of Bengal/ it appeared most appropriate to bring\ 
them to the notice of the same Society. 

The tortoise on which the genus Chaibassia was subsequently found- 
ed was originally described by Bly thf under the name of Geoemyda tricari- 
nata upon the evidence of a specimen obtained from Chaibassa, in Chota 
Nagpur, Lower Bengal. I have had no opportunity of examining the 
type specimen, even if that still exists, but, since the above-mentioned 
female shell from the neighbouring region of Sirguja in the same district 
agrees in all respects with the description of the type, it may be safely 
regarded as specifically the same. 

In founding the genus Ohaibassia , Mr. W. Theobaldf appears to have 
taken his description from the two specimens already alluded to as hav- 
ing been obtained from the Naga Hills, which he regarded (and, as it 
now appears, rightly) as identical with the so-called Geoemyda tricarinata . 
These specimens showed that this tortoise differed from Geoemyda by 
the presence of a temporal or zygomatic arcade, and Mr. Theobald 
accordingly defined his new genus as u habit of Geoemyda , but zygomatic 
arch complete.” In the course of his description it is, however, inciden- 
tally mentioned that Chaibassia tricarinata may be distinguished from. 
Nicoria (Melanochelys) trijuga by the brown instead of white colour of 
the ins ; thereby implying a close similarity between the two forms, 
A difference in the claws of the two species is also noticed. Having 
thus incidentally mentioned the similarity of 0. tricarinata and N. tri- 
juga } it is very remarkable that Mr. Theobald should not have clearly 
stated what he regarded as the generic distinction between the two, and 
that the two forms were placed respectively in the so-called families 
Testudinidee and Emydidce , which have no real distinctive features, and 
have therefore been united by Mr. Boulenger. 

* Catalogue of the Cheloniana, Rhynchoeephalians, and Crocodiles in the British 
Museum* London, ( 1889). 

+ J. A. S. B., vol. xxiv, p. 714 (1856). { Cat. Kept. British India, p. 6 (1876). 
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Three years later Dr. J. Anderson* gave a further description of 
ChaibasdUf iu which he desoribed tt as allied to Geoemyda, but with a 
bony temporal, or zygomatic arch, the feet not webbed, and the hypo- 
plastrels usually attached to the carapace only by ligament.f The Assa- 
mese form was here described under the name of 0 . theobaldi , and was 
stated to differ from the type species by the contour of the first vertebral 
shield, the longerfacial portion of the head, and certain slight details of 
coloration. # 

In his 1 Catalogue of Chelonians/J Mr. Boulenger introduced the 
genus Ohaibas$ia 9 on the authority of Anderson, after Geoemyda } stating 
that its characters required further investigation, and omitting it from 
the number of well-authenticated genera. The characters of the two 
so-called species were likewise given, as culled from the description of 
Messrs. Theobald and Anderson. # 

On comparing the shell of the male specimen from the Naga Hills 
(of which a lateral view is given in Fig. 1, A ) with that of the typical 
female shell from Chota Nagpur (Fig. 1, B. C.), it is at once apparent that 
the slight difference in the contour of the first vertebral shield, and also 
the slight variation in colour, are but individual peculiarities ; and that 
still more marked variations occur in the large series of specimens of 
Nicoria trijuga preserved in the British Museum. There has, indeed, been 
no opportunity of comparing the heads of the Assam and Bengal forms, 
but I cannot regard the alleged longer muzzle of the former as anything 
more than an individual variation. There is, indeed, one very striking 
difference between the two shells, viz , that, whereas in the Bengal 
specimen the hypoplastrals join the carapace merely by a ligamentous 
attachment, in the Assam specimen there is a perfect sutural union 
between the two. In the face, however, of the resemblance of the two 
specimens in all other respects, it appears, both to Mr. Boulenger and 
myself, that we have again to do with a variation which cannot 
be regarded as of more than individual importance, although, as 
will be shown below, it is one which appears to be of comparatively 
common occurrence. The result, then, of this comparison is to show 
that Ohaibassia theobaldi is not specifically separable from the tortoise 
described as 0. tricarinata. 

With regard to the generic position of this form it will be evident 
from the preceding observations that the occasional ligamentous union 
of the hypoplastrals with the carapace can be of no importance from this 

* Zoological Results of Yttnan Expeditions, pp. 718-720 (1879). 
t Some confusion in this description is pointed out by Boulenger * Catalogue,’ p. 
139, note 
t P. 139. 
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* 

Fig. 1. Nicoria tricarinata, | nat. size. A . Lateral view of a male from the 
Sffliga Hills. B. Dorsal view of the oarapace of a female from Chota Nagpur. C. 
left half of the plastron of the same individual. 
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point of view. Further, on comparison with the representatives of the 
Oriental and Neotropical genus Nicofia ( Melanochelys ), it appears that 
the ohelonian under consideration agrees in all respects with the defini- 
tion of that genus given by Mr, Boulenger,* which is as follows : 

“Neural plates mostly hexagonal, short-sided behind, or alter* 
nately tetragonal or octagonal. Plastron extensively united to the cara- 
pace by suture, with short axillary and inguinal buttresses, just reaching 
the first and fifth costal plates respectively ^ entoplastron intersected by 
the humero-pectoral suture. Skull with a bony temporal arch ; alveolar 
surface without a median ridge ; choanro between the eyes. Upper 
surface of head covered with undivided skin. Digits with a short web r 
or without. Tail short, not longer in the young than in the adult.** 

In the Sirguja specimen, with the exception of the one between the 
hyo- and hypoplastrals, the whole of the sutures between.the bones of 
the shell are completely obliterated ; but, on raising the second vertebral 
shield of the Assam specimen* it was seen that the underlying neural bones 
have the chai’acteristic features of Nicoria ; while, on the plastron, the 
intersection of the entoplastral bone by the sulcus dividing the humeral 
and pectoral shields is distinctly visible. The short axillary and ingui- 
nal buttresses are also displayed in the female shell ; while the Bkull of 
the male exhibits the undivided skin on the upper surface, the presence 
of a temporal arcade, the absence of an oral ridge, and the position of 
the posterior nares (choanse) on the> transverse line of the orbits. The 
digits have an almost imperceptible web, and in this respect approxi- 
mate to the South American N. annulata , in which the web is totally 
wanting. The shortness of the tail is well shown in the figure. 

It appears, therefore, to be quite clear that the genus Chaibassia 
should be included in Nicoria , and that the one species of the former 
should be known as Nicoria tricarinata. 

Mr. Boulengerf divides the six species of Nicoria recognised by him 
into two groups, the first of which is characterized by its tricarinate 
carapace, and includes the Oriental N. spengleri and N. trijuga , while the 
second has a unicarinate carapace, and is exclusively American. In 
N. trijuga and apparently in N. spengleri the digits are distinctly webbed, 
and the posterior por f ion of the carapace slopes gradually from the 
vertex to the margin. The almost total absence of webbing in the 
present species, and the abrupt descent of the posterior portion of the 
carapace, indicate terrestrial habits ; and it thus appears that N» tricaru 
nata is a representative of the Oriental tricarinate group of the genus 
occupying an analogous position to that h^ld in the Neotropical urticaria 

\ • 


* Catalogue, pp. 118, 119. 


t Loc, cit. 
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nate group by JV. annul ata. In respect of coloration, N. tritarinata is 
strictly comparable with N. trijuga , and especially with the varieties 
thermalis and edeniana , in which the carapace is black, with more less 
distinctly yellow carinae ; but the uniformly yellow plastron is very 
distinctive of the present form, which may be defined as follows. 

Carapace elongately oval , somewhat vaulted , with a sudden descent from 
the vertex to the posterior margin, and tricarinate. Vertebral shields as 
broad as, or broader than, long ( with the exception in some cqses of the first), 
and much narrower than the cost als ; nuchal long and narrow . Plastron 
moderately large ; the width of the bridge considerably exceeding that of the 
posterior lobe, which is broadly notched ; front lobe comparatively long and 
narrow ; in some cases a ligamentous union between hypoplastrals arid 
carapace . Pectoral and abdominal shields nearly equal in size ; the longest 
longitudinal, suture is between the pectorals, the shortest between the femo- 
rals ; suture between the liumerals as long as that between the anals, and a 
little shorter than that between the gulars ; hn axillary but no inguinal 
shield . Upper jaw not hooked, notched mesially ; the width of the man - 
dible at the symphysis is less than the diameter of the orbit . Digits with- 
out distinct web . Tail shorter than the head. Carapace dark brown or 
black, with the ridges deep yellOw ; plastron pale or orange-yellow . Head 
and neck brownish, with an orange stripe from the nostrils over the eyes , 
and a paler patch on either side near the mandible ; iris brown. 

Length of carapace usually about, 13 to 14*5 centimetres.* 

Had. Bengal and Assam. 

That the present form is almost exclusively terrestrial is shown by 
the practical absence of webbing in the digits, and the contour of the 
posterior portion of the carapace, which approximates to that obtaining 
in Testudo. The ligamentous union of the hypoplastrals with the cara- 
pace in certain individuals is an interesting feature as showing an approx- 
imation to Cyclemys , where the union between the plastron and carapace 
is entirely ligamentous, and there is also in the adult a transverse .hinge 
between the two lobes of the plastron itself. The occasional occurrence 
of this partial ligamentous union in the present form affords a curious 
comment on the divisions of the Testudinata into sections according to the 
nature of the union between the carapace and the plastron which have 
been proposed by some writers. By all authors previous to Mr. Boulen- 
ger, Emys , Cistudo , and Cyclemys on the one hand and Clemmys and Ni- 
coria on the other, had been approximated, or generically united, in the 
system, on the ground of the presence or absence of the plastral hinge. 

c 

* Dr Anderson gives the length of the shell of the Assam form as 16 centi- 
metres but in the male it s only 13 centimetres. 
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Having now sufficiently discussed the affinities of the recent form it 
remains to say a few words in regard to the fossil shell, of which a figure 
of the dorsal aspect is given in Fig. 2. The contour of the carapace is so 
essentially that of the recent form that there can be but little hesitation 
in referring the fossil specimen to the recent species. This conclusion is 
confirmed by the circumstance (which first led me to think that the 
fossil was allied to the so-called Chaibassia) that the hypoplastrals had 
a ligamentous union with the carapace, as is shown by the smooth 
surface on the inner side of the inguinal marginals. The fossil shell 
is, however, decidedly larger than that of the existing race, its length 
when entire having been about 17 centimetres. The first and second 
vertebral shields are also relatively wider than in either of the existing 
examples ; while all the vortebrals tend to assume a more decided 
balloon-shape in the fossil, which it may therefore be convenient to 
regard as a distinct race under the name of Nicoria tricarinata , var. siva- 
Unsis . The fossil specimen agrees with the recent Sirguja example in 
the total obliteration of all the sutures between the component bones 
of the carapace. 



Fig. 2. Carapace of Nicoria tricarinata , var. sivalenais, from the Pliocene of the 
Siw&lik Hills, nat. size. The neural bones are restored in outline frofti N. trijuga • 
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XX. — E'tude sur les Arachnides de V Himalaya recueillis par MM. 
Oldham et Wood-Mason et faisant partie des colUctions de V Indian 
Museum . 1 re Partie . Par E. Simon. Communicated by Trb Super- 
intendent op the Indian Museum. 

[Received Oct. 9th ;^-Read Nov. 6th, 1889.] 

1. ^Elurillus quadrimaculatus, sp. nov. 

$ . Long. 5.7 mm. f * 

Cephalothorax sat elongates, postice ampliatus, niger, pilis fulvo- 
cinereis, marginem versus sensim albidioribus, crebre vestitus. Pili 
oculorum supra fulvi infra oculos albidi. Pili clypei densi, longi, 
albidi. Oculi antici viridi-metallici, in linea modice recurva. Oculorum 
series postica cephalothorace non multo angustior.. Abdomen oblongum, 
antice obtuse truncatum, fulvo-cinereo dense pubescens, maculis elongatis 
quatuor biseriatis nigris notatum, subtus omnino albido-pubescens. 
Sternum fuscum, nitidum, parce albo-pilosum. Pedes-maxillares luridi, 
anguste fusco-annulati. Pedes fulvi, confuse fusco-annulati, albo-cinereo- 
hirsuti, numerose aculeati. Tarsi quatuor antici metatarsis breviores. 
Patella cum tibia parium 3tii e$ 4ti circiter sequilonga, sed articuli 3i 
paris robustiores. (Vulva baud plane adulta). 

Jaonsar, Siri, 5000 pieds, (Oldham). 

Species abdomine quadrimaculato, cephalothorace elongato fere ut 
in genere Phlegra , tarsis anticis metatarsis brevioribus eximie distincta. 

2. Phlegra icioides, sp. nov. 

2 . Long. 5 mm. 

Cephalothorax elongatus, humilis, parte cephalica nigra, parte 
thoracica fusco-ravida, vitta media angusta vittaque marginali latiore 
luridis notata, supra pallide flavido marginem versus albido-pubescens. 
Pili oculorum et clypei crebrissimi et albidi. Oculi antici valde inse- 
quales, in linea plane recta. Oculi seriei 2® paulo ante medium, inter 
laterales anticos et posticos siti. Oculorum series tertia cephalothorace 
vix angustior. Abdomen longe oblongum, pallide testaceum omnino 
albido-pubescens, utrinque crebre fusco-punctatum et reticulatum, in 
parte prima vitta longitudinali lineam mediam fuscam includente, in 
parte secunda arcubus transversis acutis 3-4 testaceis fuscisque notatum, 
subtus omnino testaceum. Sternum obscure fuscum. Cbel®, oris partes, 
pedes-maxillares, pedesque omnino flavo-lurida, tibiis anticis infeme 
2-3, metatarsis 2-2 breviter aculeatis, tibiis metatarsisque posticis parce 
aculeatis, n^etatarsis aculeo exteriore parvo, aculeis interioribus parvis 
binis atque aculeis apicalibus ordinariis tantum instructis, patellis 
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cunctis muticis, Vulva area fulva, simples, plana, postioe margin© 
transverso in medio leviter angulato, limitata. 

Jaonsar, Siri, 5000 pieds, (Oldham). 

Species valde insignia, oephalothorace humili, pedibus posticis pare© 
aouleatis, patellis mutiois etc. fere ut in genere Icio. P. semiglabrat& f 
E. Sim., ex Hispania, sat affinis. 

3. Homalattus mus, sp, nov. 

9 . Long.*5 mm. * 

Cephalothorax niger, coriaceus, crebre et longe albido-oinereo-pilosus, 
ciroiter seque longus ac latus, utrinque ample rotundas, supra fer© 
planus. Pili ooulorum fulvi. Pili clypei nivei, crebrissimi et longissimi, 
chelis fete omnino obtectis. Oculi antici in linea subreota, inter se sat 
late remoti. Abdomen late oblongum, depressum, nigrum, supra albido- 
cinereo, utrinque fulvo-pubescens, in lateribus lineis obliquid abbreviate 
albis 1-4 sec turn. Pedes aqtici robustiesimi, femore late olavato, nigri 
tarso rufescenti, pedes reliqui obscure fusci, metatarsis tarsisque dilu- 
tipribus sed fusco-annulatis, cuncti cinereo albidoque hirsuti. Tibia 
anticse robustissimae, aculeis binis interioribus subapicalibus tantum 
armatse, metatarsi brevissimi (tarsis breviores) aculeis robustls binis 
muniti. Pedes-maxillares parvi et graciles, rufescentes, tarso infuscato 
leviter depresso. Plaga vulva simplex, plagula media obtuse triquetra, 
medio depressa et antice aperta notata. 

Jaonsar, Siri, 5000 pieds, (Oldham). 

4. Plexippus paykulli, Aud. in Sav., Eg. Ar. 1827, PL VII, F. 22. 

Jaonsar, Thadyar, 2500 pieds ; Siri, 5000 pieds, (Oldham). 

5. Pencetia viridana, Stoliczka, J. A. S. B. XXXVIII, 1889, 
p. 220, PL XX, F. 1 (Sphasus). — Pencetia viridana , E. Sim., Ann. Gen. 
xx, 1884, p. 326, ? Pencetia prasina , Thorell, Ann. Gen. 1887, p. 325. 

Jaonsar, Thadyar, 2500 pieds, (Oldham). 

6, Selenops montigena, sp. nov. 

* g . Long. 11 mm. 

8. malabaremi, E. Sim., valde affinis et subsimilis, differt oculis 
fnediis anticis lateralibus evidentius minoribus, metatarsis antieis inferno 
8*8 aculeatis (in 8. malabarensi 2-2 tantum aculeatis), vulva area 
plana, nigra, subrotunda, antice stria arcuata limitata et plagulam 
august© longitudinalem ovatam includente (in S. malabarensi plaga 
anteriore subrotunda vel cordiformi fulva et margin© posiico crasso 
' 43 
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fusco postice inciso notata). — Cephalothorax laete fusco-castaneus, re* 
gione frontali obscuriore, pallide lurido-pubescens. Abdomen ovatum, 
depressum, antice truncatum, fusco-testaceum crebre pallide lurido- 
pubescens, Sternum pedesque fulvo-rufescentia. 

Jaonsar, Kumia, 6000 pieds, (Oldham). 

7. Gasteracantha unguifera, sp. nov. 

9 • Long. tot. 5 mm. Long, scuti 3*6 mm. ; lat. scuti 5*5 mm. 

Cephalothorax obscure fnsco-rufescens, nitidus sed parum dense 
transversim rugatus, crasse albido-pilosus, parte cephalica alta, apice 
profunde sulcata. Oculi medii subsequales, aream trapeziformom 
latiorem quam longiorem et antice quam postice multo angustiorein 
occupantes. Clypeus oculis mediis anticis non multo latior. Scutum 
abdominale fere £ latius quam longius, transversim ovatum et leviter 
excavatum, aculois sex armatum, aculeis lateralibus lis parvis conicis et 
acutis, lateralibus 2is sat brevibus sed crassissimis, apice abrupte angus- 
tioribus acutis et leviter uncatis, aculeis posticis lateralibus non multo 
minoribus, ad basin crassis, ad apicem valde attonuatis atque acutis ; 
scutum supra sat regulariter granosum sod in medio sensim Isevius, 
punctis occlliformibus ordinariis impressum, obscuro fiavum aculeis 
ravidis, vel olivaceum et zonis transvorsis dilutioribus confusis notatum, 
vel antice linea longitudinali et macula media obtuse triquetra lmte 
flavis decoratum. Yenter sat crebre granosus, atcr utrinque leviter 
fulvo-notatus, tuberculo medio maximo munitus. Sternum valde gra- 
nosum, atrum, antice macula dilutiore parum expressa notatum. Pedes 
broves et robusti, obscure ferruginei, metatarsis tarsisque dilutioribus, 
articulis cunctis apice latissmo fusco-annulatis. 

<5*. Long. 3 mm. 

Cephalothorax fere ut in femina sed fronte medio paulo prominen- 
tioro et clypeo retro-obliquo. Scutum abdominale fore ut in femina 
sed magis quadratum, supra atrum, ad marginem leviter fulvo-variatum, 
aculeis sex brevioribus et cunctis conicis subsimilibus instructum. 
Venter plica transversa elevata munitus sed tuberculo carens. Pedes 
paulo longiores, tibiis anticis ad basin leviter depressis, tibia li paris 
intus, prope basin, aculeis binis brevibus sed validis et dentiformibus 
atque ad apicem aculeo simili instructa. Pedes-maxillares breves et 
robusti, atri, tarso supra ferrugineo. 

Jaonsar, Thadyar, 2600 pieds, (Oldham). 

Species valde insignis, aculeis lateralibus 2is fere ut in Stanneoclavi 
mucronatis eximie distincta, sectionem novam in genere Gasteracantha 
(sensu stripto) f ormans. 
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8. Glyptogona excelsa, sp. nov. 

9 . Long. 4*5 mm. 

Cephalothorax brevis, obscure fulvo-rufescens, marginem versus 

infuscatus, parte thoracica valde declivi et glabra, parte cephalioa antice 
attenuata levissime acciivi et crasse albo-setosa. Qculi medii aequales, 
aream subquadratam et subverticalem occupantes. Oculi quatuor 
antici (antice visi) lineam leviter procurvam formantes, Clypeus altus 
sed area oculorum mediorum paulo augustior. Abdomen breve, sub- 
rotundum sed* postice in tuberculum cras’sum et obtusum elevatum, 
supra albidum, postice nigricanti marginatum. Venter nigricans, ma- 
culis binis clongatis ot utrinque prope mammillas puncto parvo albidis 
notatus. Sternum, chelae, et partes oris nigrae. Pedes breves et robusti, 
luridi, femoribus quatuor anticis, basi excepto, infuscatis, articulis 
reliquis ferrugineis, pedes quatuor postici femoribus, tibiis, metatarsis- 
que ad apicem fusco-annulatis, tarsis fuscis, patollis tibifsque anticis 
supra deplanatis, aculeis patois albis instructis. Vulvas uncus crassus 
et brevis, ovatus apice attenuatus et obtusus, scapum ungue obtoctum, 
subquadratum, nigrum, paite media rufula sulcata munitum. 

Jaonsar, Dartar, 4500 pieds, ( Oldham ). 

A O. sextuberculata , Keyserl., valde differt imprimis abdomino 
supra unituberculato, oculis mediis inter se sequis, clypco area oculorum 
mediorum paulo angustiore etc.* 

9. Cyclosa spfRiFERA, sp. nov. 

9 * Long. 6’ 7 mm. 

Cephalothorax angustus et longus, luridus, tenuitcr fusco-punctatus, 
parte ceplialica postice macula dilutioro V-formante notata et vittis 
obliquis fuscis discreta, parte thoracica ad marginem infuscata. Oculi 
medii postici subcontigui, antici posticis plus duplo majores. Olypeus 
angustissimus. Abdomen longe oblongum, antice acuminatum et in 
tuberculum obtusum subverticalo elevatum, postice in tuberculum 
longius, utrinque ad basin obtuse mucronatum, productum, supra albo- 
flavidum, in lateribus fulvum, fusco-reticulatum et oblique albo-segmen- 
tatum. Venter crebre albido-punctatus. Sternum pallide fuscum, in- 
sequale, antice vitta transversa, utrinque maculis binis magnis et macula 
apicali minore albidis notatum. Partes oris chelseque fusco-rufescentes. 
Pedes-maxillares pedesque luridi, femoribus, praosertim anticis, annulo 
submedio fusco et supra et infra interrupto, tibiis metatarsisque annulo 
medio annuloque apicali angustissimis et parum expressis (annulo 
apicali tibise 4i paris excepto) notatis, metatarsis cunctis et pedibus 
sex posticis muticis, femoribus tibiisque anticis aculeis paucis brevibus 

*#cf. E. Simon, Ann. Soc. Ent, Fr. 1884, p. 327. 
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et debilibus armatis. Vulvae uncus rufuluB, transversim ‘plicatus, baud 
longior quam latior, late cordiformis, apice breviter et abrupt© angus- 
tior atque inflexus, scapum crassum conyexum et transversum, fusco- 
nitidum, utrinque rotundum, incisura media parva et acute triquetra 
notaturn. 

$ . Long. 5 mm. 

Cephalotborax fusco-castanens, in medio longitudinaliter dilutior, 
parte thoracica latiore et ovata. Abdomen minus et brevius, antice 
obfcusum baud elevatum, ptostice breviter et obtusissidie productum. 
Pedes pallide luridi, latius et distinctius fusco-rufescenti annulati, me- 
tatarsis parce aculeatis, tibia 2i paris tibia li paris paulo crassiore, levis- 
eime curvata et intus aculeis nigris, robustis et biseriatis (3-4) armat^. 
Pedes-maxillares breves et robusti, fusci, bulbo rufulo disciformi, lamina 
apicali maxima fusca apice valde spiraliter contorta, carinata atque acuta, 
insigniter nranito. 

Jaonsar, Thadyar, 3500 pieds, ( Oldham ). 

10. Cyclosa fissicauda, sp. nov. 

9 (pullus). Long. 3 mm. 

Cepbalothorax obscure fuscus subniger, regione oculari leviter di- 
lutiore, parte cepbalica convexa, sulco semicirculari profundo ‘discreta, 
parte thoracica fovea media parva sed profunda et rotunda impressa. 
Abdomen breviter ovatum, antice rotundum, paulo ante medium tuber- 
culis binis obtusissimis, ad apicem tuberculo majore crasso, apice obtuse 
bifido, munitum, supra testaceum, crebre fusco-variatum, subtus atrum, 
maculis albis binis transversim elongatis vittam fere formantibus et 
utrinque, secundum mammillas, punctis albis parvis binis omatum. Ster- 
num fuscum, antice vifcta trans versa, utrinque maculis binis maoulaque 
apicali albidis subconfluentibus ornatum. Pedes robusti et breves, sub- 
mutici, femoribus ad apicem fusco-annulatis, patellis tibiis metatarsis- 
que sex anterioribus ad apicem et in medio angustissime fusco-cinotis, 
posticis apice distinctius annulatis, tarsis cunctis apice fuscis. 

Jaonsar, Dartar, 4500 pieds, {Oldham). 

Oyclom oculatce , Walck., affinis sed certe distincta. 

11. EPEIRA CAMILLA, sp. nOV. 

9 . Long. 6*5 mm. 

Ep. dromadarice, Walck., valde affinis et subsimilis, differtarea 
oculorum mediorum antice quaip postice evidentius latiore et oculis 
mediis anticis evidentius majoribus, vulvas carinis scapi parallelis (in 
Jfi . dromadaria antice convergcntibus). Ceetera ut in E. dromadaria . 
Jaonsar, Deota, 7700 pieds, {Oldham). 
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12# aiPBiiu laolaizei, E. Simon, Ann. Soo. ent. Fr. 1877, p. 77.— 
Epevra thelura, Thorell, Bag. Mai. etc., ii, 1878, p. 84. Epeira laglaizei, 
Thorell, l . c., iii, 1861, p. 119. 

Jaonsar, Thadyar, 2500 pieds, (Oldham). 

13. EPEIRA HIMALAYAS, Sp. nov. 

$ . Long. 7*5 mm. 

Cephalotl^orax pallide luridus, laevis, parce albo-pilosus. Area 
ocnlornm mediorum vix longior quam latior et antice quam postice latior, 
oculi medii antici posticis paulo minores. Oculi laterales a mediis sat 
late remoti, inter se anguste separati, anticus postico paulo major. 
Glypens oculis mediis anticis non multo latior. Abdomen breviter 
ovatum, antice leviter acuminatum, supra albo-opacum, in medio punctis 
impressis minutis quatuor et utrinque punctis nigris paiyis elongatis 
(lineiformibus) quatuor uniseriatis ornatum, subtus fulvo-testaceum et 
maculis albidis confusis quatuor, quadrat um formantibus, notatum. 
Sternum, chelae, pedesque lurido-rufescentia. Pedes breves et robusti, 
aculeis ordinariis numerosis fulvis et pellucentibus armati. Vulv» 
uncus sat brevis et crassus, non multo longior quam latior, apice at- 
tenuate sed obtusus et marginatus, fuluus et superne transversim ru- 
gatus. 

Jaonsar, Deota, 7700 pieds ; Bujkoti, 9000 pieds ; Kumia, 6000 
pieds, (Oldham). 

E. alpicce, L. Kock, valde affinis et subsimilis, differt area oculorum 
mediorum paulo breviore, oculis lateralibus utrinque disjunctis, ab- 
domine antice magis acuminato et punctis elongatis nigris quatuor 
utrinque ornato, aculeis pedum fulvis etc. 

E. prcedatce, Cambr., ex Yarkand, certe affinis est E. himalayana 
sed verisimiliter distincta. 

14. Epeira nympha, sp. nov. 

$ . Long. 6 mm. 

Cephalothorax obscure fulvus, crasse albido-pilosus, parte oephalica 
paulo dilutiore et postice macula albida Y-formante notata. Oculi 
medii sub&quales, aream circiter ©que latam et longam, et antice quam 
postioe non multo latiorem, occupantes. Oculi laterales a mediis non 
late remoti, sequi, et inter se anguatissime separati. Glypeus oculis 
mediis anticis hand latior. Abdomen circiter* ceque longum ao latum, 
antice late rotundum, postice breviter attenuatum atque obtusum, ful- 
vum, crebre testaceo-punctatum, utrinqup vitta albidiore sinuosa saepe 
intus anguste fuseo-marginata notatum, subtus fulvum, vitta 1 media lata 
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paulo obscuriore, anguste et parum distinct© testaceo-marginata, nota- 
tum. Sternum castaneum. Chelse obscure fulv© apice dilutiores. 
Pedes sat longi et graciles, fulvi, femoribus ad apicem tibiis metatarsis- 
que ad basin atque ad apicem, tarsisque ad apicem pallide fusco-annula* 
tis, aculeis paucis, gracillimis fuscis, metatarsis, preesertim anticis, sub- 
muticis. Yulvse uncus sat brevis et latus, subparallel us, apice obtusus 
et marginatus supra fulvus planus et transversim rugatus, scapum 
transversum, utrinque, secundum basin unci, subquadratum. 

Jaonsar, Deota, 7700 pifeds, ( Oldham ). * 

E. triguttatoe , Fabr., ex Europa, sat affinis. 

15. Epeira minutalis, sp, nov. ^ 

9 . Long. 5 mm. 

Cepbalp.thorax obscure luridus, antice paulo dilutior, parce et 
crasse albido-setosus, parum convexus et antice sat attenuatus, oculi 
nigro-cincti. Oculi medii aream paulo loiigiorem quam latiorem et an* 
tice quam postice vix angustiorem occupantes, antici posticis paulo 
minores, laterales subsequales et subcontigui, a mediis non late remoti. 
Abdomen sat longe ovatum, antice attonuatum ot tuberculis humeralibus 
obtusis munitum, postice loviter attenuatum atque obtusum, supra fulvo- 
olivacoum et in parte socunda vittis fuscis binis flexuosis, figuram folii- 
formem designantibus, ornatum, interdum latius nigricanti-marginatum. 
Venter vitta media lata et parallela nigra et postice, secundum mammillas, 
utrinque puncto albido notatus. Sternum nigrum. Chelae castaneae. 
Pedes sat longi, luridi, femoribus ad apicem, tibiis metatarsisque in 
medio atque ad apicem fusco-rufescenti-annulatis, tarsis apice infuscatis, 
aculeis ordinariis nigris, parum longis. Vulvse uncus fulvus, sat brevis, 
triquetrus, apice attenuatus et subacutus, scapo obtecto. 

Jaonsar, Deota, 7700 pieds, (Oldham). 

Species valdo insignis inter E. dioidiam et dromadariam , Walck. 

16. Larinia quadrinotata, sp. nov. 

9 (pullus). Long. 8 mm. 

Cephalothorax angustus et longus, pallide luridus, crasse et longe 
albo-hirsutus, linea media fusca oculos haud attingente sed antice in 
maculam parvam ampliata, notatus. Area oculorum mediorum paulo 
longior quam latior, medii postici inter se juxte contigui,. antici posticis 
paulo majores. Oculi qnatuor antici, antice visi, lineam leviter recur- 
vam formantes, medii a lateralibus quam inter se remotiores. Abdo- 
men angustissimum, longum ^et parallelum, apice in caudam obtusam 
breviter productum, albido-cinereum, parce albido-setosum, linea media 
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integra albidiore et punctis nigris quatuor notatum, subtus longitudi- 
naliter infuscatum, mammillis fuscis nigricanti-limbatis. Sternum, chelae, 
partes oris pedesque omnino lurida, aouleis pedum sat numerosis tenui- 
bus, cunctis albidis et pellucentibus. (Vulva haud adulta). 

Jaonsar, Deikhera, 4000 pieds ; Thadyar, 2500 pieds, (Oldham). 

L. chloreiy Sav., ex -^Egypto et L . joubiventri , E. Sim., ex Asia con- 
trali, affinis, imprimis differt ventre infuscato. 

• 17. Cercidia punotigera, sp. nov. 

$ . Long. 4*5 mm. 

Cephalothorax niger, parte cephalica dilutiore et rufescento parce 
rugosa, longe et crasse albido-setosa, lata vix attenuata et valdo convexa. 
Oculi medii aequi, aream subquadratum occupantes. Clypeus oculis 
mediis anticis cireiter duplo latior. Abdomen late oblongujn, ad margi- 
nem anticum obtuse prominens, utfinque levissime sinuosum, ad apicem 
obtuse et broviter trimucronatum, mucrone medio lateralibus paulo ma- 
jore et bilobato, supra subplanum, duriusculum, sat crebre et subtiliter 
impressum, albido-flavidum, fusco-atomarium, tuberculis albidioribus et 
nigro-cinctis. Venter niger, crebre testaceft punctatus. Sternum chen 
lseque nigra. Pedes breves, robusti et iero mutici, obscure luridi, fe- 
moribus ad apicem, tibiis metatarsigque ad basin atque ad apicem late 
fusco-annulatis, annulis tibiarum anticarum saepe confiuentibus. Vulvae 
uncus parvus, angustus et rectus,. scapum magnum, tripartitum, parte 
anteriore (sub ungue) fulva ovato-trans versa, partibus posticis crassis, 
fuscis obliquis marginem formantibus. 

<5*. Long. 35 mm. 

Cephalothorax antice magis attenuatus, lrovis, nitidus, fusco-rufos- 
cens, parte cephalica postice dilutiore et testacea. Abdomen fore paral- 
lelum, antice posticeque obtusum, haud mucronatum, duriusculum et im- 
presso-punctatum, supra fusco-olivaceura, vitta media albida, in medio 
anguloso-dentata, et lineam mediam fulvam includente, notatum. Ven- 
ter niger, utrinque testaceo-marginatus. Pedes luridi, confuse fusco- 
rufescenti annulati, quatuor antici reliquis robustiores et evidenter 
longiores, tibiis haud incrassatis, sat numerose aculeatis, metatarsis 
muticis. Pedes-maxillares breves et robusti, tarso insigni, superae ad 
basin in tuberculo magno erecto, obtuso et compresso producto. 

Jaonsar, Deota, 7700 pieds ; Bujkoti, 9000 pieds, (6l<tham). 

18. ? Argtroepeira angustata, Stoliczka, J. A. S. B., XXXVIII, 
1889, p. 241, PI. XX, E. 7\ (sub Nephila ) ; 

Do nombrcux individus mais tous ires jeunes 4 ce qui laisse deB 
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don tea stir lenr determination. — Peat-S£re faradmit-il lea rapport^r k Mefo 
mixta Cambridge dn Tstrkand. 

Jaonsar, Deota, 7700 pieds ; Darter, 25(5$ plods : Dokh&r, O0OO pieds, 
(Oldham). - 

* » ^ 

19. Nephila maoulata, Fabr., Ent. Pyst., tl, 1793, p. 425, {Aranea). 

Debra Dun, 23Q0 pieds, {Wood-MasonY 

20. MiagramHopes Extensa, sp. nov. 

$ • Long. 10*5 mm. 

Cephalothorax luridus, pilis pronis plumosis albidis $at dense Vesti- 
tus, multo longior quam latior, antice posticeque fere recte sectus, posticb 1 
sensim attenuatus, supra fere planus sed utrinque, pone oculofc, impres- 
sione arcuata nofcatus. Oculi longe ante medium sifci, parvi, subcequi 
(medii lateralibus viz minores), lineam reCUrvam f orman teg, medii inter 
Be quam a lateralibus multo remotiores. Abddmen pallide-luridum, aflbido- 
pubesceps, supra linea media obscuriore ramosa notatum, longissimum et 
subparallelum, antice recte sectum. Partes oris pedes que luridi, pedes 
antici et postioi ad extremitates paulo obscuriores et rufescentes, femori- 
bus anticis parcissime et minute fusco-punctatis. Pedes antici reliquis 
multo longiores et robustiores, femoribus validis cylindraceig, tibiis me- 
tatarsisque leviter compressis, metatarsis 4i paris tibiis plus duplo bre- 
vioribus, paulo crassioribus et compressis, inferne rugosis, superne, in 
parte basali, leViter excavatis et calamistro, dimidium arliculum saltern 
occupante, munitis. 

3 (pullufi). Femina subsimilis sed metatarso 4i paris inferne setis 
claviformibus validis regulariter uniseriatis instructo superne calamistro 
munito. Pedes-maxillares (baud adulti) breves, inflati et pGllucentes. 

Jaonsar, Thadyar, 3500 pieds, {Oldham). 

21. Theridion stjbvittatum, sp. nov. 

9 . Long. 3 mm. 

Cephalothor&x brevis, lsevis, nitidus, fusco-luteus, marginem versus 
leviter dilutior, parcissime albido-pilosus. Oculi antici aequi, sat late et 
seque distantes,. in linea sat procurva. Oculi posticx in linea plane recta, 
medii paulo major es et a lateralibus quam inter se remotiores. Area 
mediorum circiter seque longa ac lata et antice quam postice la&or, 
medii antici postieia minores. Clypeus verticalis, m*ea oculorum latior. 
Abdomen magnum, globosum sed antice obtnsissime et levissime emargi- 
natum, albido-opacum, antice macula media, utrinque vitta marginal!, 
postice ampliata, nigricantibus notatunf/subtrus fusco-testaeeum ct props 
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fXfKl^^ tfiitfa parvis albis notatum. ' Sternum fusco- 

ruies©$W> sitfifeia, longius quam latius, postice Jonge attenuatum, 
ooxa> posiib® spatio articillo paulo ttogustiore a eese distantes. Partes * 
oris Sutoiiigt8e,‘* Chela* dypeo longiores. Pedes jnodioi, antioi reliqttfs 
longiores et paulo robustipjpes, luridi v femore tibiaque anticis ad apioe late 
rufnle.fulvoy© ammlatie.- -Vulva simplex. 

* Jaonsar, Siri, 5000 pieds, (Oldham). , 

*. T* vittuto , Walcjc., sat affine sed diffort pictura et forma abdominis 
et proportion© *>culorum. T. incerto , Qambr. (ex Yarkand), affine sed 
oepbalothprace lsevi et abdomine nigro-marginato certe difEort, 

22 . Ceoicus bucculentus, sp. nov. 

9 . Long. 13 mm. 

Cephalothorax mgro-piceus in medio leviter rufescenti-tinctus sub- 
laevis, parte cephalica vix attenuata et valde convexa. Oouli postioi in 
linea wibrecta, parvi (laterales mediis paulo majores), medii a lateralibus 
quam inter se paulo remotiores sed s patio diametro oculi fere duplo ma- 
jors inter se eejuncti, Oculi antici in linea leviter procurva, fhedii mi- 
nutissimi-* ad sese appropinquati, laterales mediis duplo majores et late 
ovati.* Oculi lateralea. prominuli. Abdomen oblongum, atrum, fulvo- 
pubeseens, prop© medium mtfculis parvis binis testaceis subgeminatis, in 
parte apical! arcubus transversis valde angulosis 4-5 testaceis dtfcoratum. 
Venter obscure fulvo- testaceus. Sternum fulvo-rufescens nitidUm. Chela® 
nigree, validiSsimae, ad basin valde geniculatae ot prominentes, praeser- 
tim in parte apicali, rugosae, margino infcrioro sulci dentibus quinque, 
ultimis duobus reliquis majoribus, margine supOrioro dentibus quatuor, 
ultimo majore. Pedes robusti et breves, fusco-rufescentes,, fcmoribus, 
praesertim inferne, dilutioribus, aouleis longie ordinariis, tarsia posticis 
utrinque aculeis paucis munitis. Vulvae plaga fusca, plt^na, subrotufcda, 
postice fovea sat * minuta testacea in parte socunda plagulam parvam 
rufulam subquadratam inoludente notata. 

Jaonsar, Kumia, 600Q pieds, (Oldham). 

0 . mwrentiy E. Sim., ex Asia eentrali, affinis, praesertiifc differfc ar- 
matura chelariltn, piotura abdominis, et structura genitali. 

23. Clubiona aysgina, ep. nov. 

9 • Long. 7*5^01. 

Qfcphalothorax £ul$o-rufescens, antice leviter sensim inf uscatus, hand 
nigrcKmarginatus, pilis pallide luteo-soricois vestitus, sTiria brevi sect 
profunda. " Oouli postici sequi a sese late ct fore eeque drstantes. Oculi* 
antici eequuHstantes et spatiis diametro oculi angustioribus sese se* 
44 . ‘ # ' 
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juncti, medii majores rotundi, laterales ovati atque obliqui. Abdomen 
late oblongum, Bupra fusco-violaoeum, pallide luteo-sericeo-pubescene, 
subtus paulo dilntius. Mammill©, sternum, pedesque fulvo-rufescentia. 
Tibia cum patella 4i paris cepbalothorace circiter ©quilonga. Chelae 
fusco-ruful© nitid© haud rugat©, robust©, sed non geniculat©. Pedes 
aculeis ordinariis, tibia 3i paris inferne aculeis binis uniseriatis, basilari 
altera multo minore. Vulv© area magna, fulva, convexa, postice leviter 
prominens et obtuse secta, antice fovea longitudinali parva sed profunda 
‘impressa. 

Jaonsar, Deota, 7700 pieds, ( Oldham ). 

0. germanicce , Thorell, ex Europa, affinis, imprimis differt structura 
vulv©. 

24. Anypeasna soricina, sp. nov. 

9 . Lofig. 7*4 mm. 

Ceplialothorax obscure fulvo-rufescens, pilis longis cinereo-albidis 
fulvisque dense vestitus, regione oculorum infuscata et parte cephalica 
linea media exillima nigricanti-notata. Oculi postici in linea ovidenter 
procurva, medii inter se quam a lateralibus remotiores. Oculi antici 
inter se parum disjuncti in linea levissime procurva (subsecta), medii 
lateralibus minores. Area mediorum trapeziformis, multo longior quam 
latior. Clypeus oculi s anticis vix angustior. Abdomen late ovatum 
convexum, cinereo-lividum, supra parce et inordinate fulvo-violaceo 
punctatum. Plica ventralis fere in inedio sita. Mammill© fulv©. Ster- 
num lurido-testaceum. Partes oris chel©que fusco-rufescentes. Chel© 
l©ves, margine inferiore sulci serie dentium parvorum 4-5 munito. 
Pedes modice longi (4, 1, 2, 3), fulvo-olivacei vel rufesceutes, fusco- 
variati, subannulati et sublineati, metatarsis tarsisque infuscatis, aculeis 
ordinariis numerosis et longis. Vulv© plaga sat parva, nigra postice 
leviter attenuata et truncata, antice fovea parva, ovatp-longitudinali 
profunda impressa. 

Jaonsar, Deota, 7700 pieds, (Oldham). 

A. accentuate, Walck., affinis, differt imprimis linea oculorum antica 
levissime procurva (in A. accentuata recta), area vulv© minore, pedibus 
posterioribus anterioribus paulo longioribus, etc. 
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XXL — Notes on Indian Rotifers * — By H. H. Anderson, B. A. 

[Received Sept. 10th j— Read December 4th, 1889.] 

(With Plates XIX— XXI.) 

For the last few months I have devoted what little time I could 
spare for work with the microscope to the study of Rotifers with the 
twofold view of seeing what species already known to science I oould 
find in our Calcutta tanks and of discovering new forms. I commenced 
on water and weed brought from the tanks on the further side of No. 2 
Bridge, Entally, and I have found these so rich in specimens that I have 
not yet turned elsewhere for my materials. I proposo to give in this 
paper a list of the known species that I have been able tfi determine, 
with notes as to frequency.of occurrence, date on which observed, and 
other details which may be of use to future observers. I have also de- 
scribed some that I beliove to be new forms, but I have confined myself 
to those which are species of some known genus. I have drawings and 
descriptions of others in my notebooks for which new genera will, I 
think, have to be framed, but these I have reserved for further investi- 
gation. I have followed throughout Hudson’s and Gosse’s classification 
and nomenclature, and have based this paper on their book. As, how- 
ever, their work includes description^ of British Rotifers mainly, and only 
the most important of non-British species, there is some uncertainty 
whether some of the forms which I have imaginod to be new may not 
be already known. I have studied Ehrenberg and Pritchard for con- 
tinental forms, as well as such papers in scientific journals as I have 
been able to get access to, so I trust I have not here described as dis- 
coveries what have already been discovered. This paper is, I hope, only 
a first instalment, for our weedy tanks teem with Rotifora, and I have no 
doubt that a few months more work would enablo mo to give a second 
list as long as this one. 


Order 1. RHIZOTA. 

Family I. Flosculariadae. 

1. Floscuearia ornata, Ehrenberg. 

Common, in many tanks, at all seasons, size T V', often much less. 

* Communicated by the Jticroscopical Society of Calcutta, beforo which it was 
read on Sept. 9th, 1889. • 
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2. Flosculabia oampanulata, Dobie* 

Only seen once or twice, size 

3. Floscularia ambiqua, Hudson. 

Fairly common, on Utricularia , during the rains, size 

4. Flosculabia tenuilobata, n. sp., PI. XIX. 

Lobes five, linear, knobbed, composing almost the whole of the 
corona, the undividod portion being almost nothing. Knobs ‘hemi- 
spherical with the flat surface inclined at an angle with the inner surface 
of the lobe. Setae long, radiating from the knobs, smaller ones on the 
whole length of the lobe and on the smaller edge of the corona between 
their bases. The long linear lobes with their peculiarly shaped heads, and 
the very small undivided portion of the corona, are distinctive. The 
lobes seem capable of independent motion and have the appearance in 
certain positions of being jointed on to th£ neck. The neck is much 
narrower than the body, which again tapers gradually to its long and 
narrow foot, so that the creature has a somewhat spindle-shaped ap- 
pearance. The internal structure corresponds with that of other Flos- 
cules, except that it seemed to me that the buccal orifice from the vesti- 
bule into the crop was situated at the side rather than at the centre of 
the crop, and that the tube leading from the one to the other hung against 
the wall of the crop. I note that, in tlio figure originally drawn by me, 
there is a projection at the base of the corona which looks like an anten- 
na. I have not been able to verify this by subsequent observation. 
This species is a fine handsome creature from to ■ S 1 T " in length. It is 
not at all shy, and I found it in great profusion last year (1888) during 
tho rains on leaves of a species of Utricularia. I first saw it in 1887, 
and described it at a meeting of the Microscopical Society in the autumn 
of that year. 


Family ii. Melicertadae. 

5. Melicerta ringens, Schrank. 

I have only come across a few specimens in Entally tanks : these, I 
saw in November, 1888. Mr. W. J. Simmons, however, tells me that he 
has found this species in great profusion in water taken from tanks in 
the Botanical Gardens.’ 

I came across one specimen pf a Melicerta with a tube very fluffy 
and irregular in shape differing greatly from the regular compact tube 
of M. ringens. The pellets, oval in shape, were not faecal, as I observed 
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them in process of formatiou in the cup beneath the ohin. I was unable 
to discover any essential difference of structure. 

6. Limnias ceratophylli, Schrank. 

Is extremely common and often occurs in large clusters. 

7. Limnias annulatus, Cubit. 

I have only come across this species once, in water taken from a 
gumlah in my orchid house, but on that occasion I found plenty of speci* 
mens. 

On the same date, January 21st, 1889, and in the same water, I found 
one specimen resembling annulatus , but differing from it in having 
the ridges very wide apart, t. e., more than The ridges were not 

so decided as in annulatus , but still plainly visible, the antennee were 
very short and not prominent in retraction. The tube was transparent, 
but far more covered with debris than the tube of annulatus usually is. 

8. Cephalosiphon limnias. 

Several specimens were seen, December 9th, 1888, but it is far from 
common in these Entally tanks. 

9. (Echistes stephanion, n. sp., PI. XX, Fig. 2. 

It differs from most CEcliistes in having a very small corona, the 
diameter of which is not more than half that of the body. The chin is 
very prominent, the distance from its tip to the upper wreath being al- 
most as great as Ihe breadth of the corona itself. The cilia of the se- 
condary wreath are larger and stronger below the chin than above it, and 
the outline of the margin on which they are situated is very clear and 
sharply defined. Immediately below the lowest point of the wreath are 
situated the ventral antennse, which are very short and inconspicuous, 
the setse on them being with difficulty distinguished from the lowest cilia, 
with which they are almost in tho same line. By watching the head of the 
( 'Echistes , when closed, very carefully with a high power (900 diameters), 
I saw what I take to be the dorsal antenna, which, as the animal unfolded, 
I was able to follow to their position as minute pimples on the dorsal 
side of the neck at the edge of its upper fold just at the bottom of the 
corona. The jaws are many-toothed, tho gastric glands round and clear. 
The substance of tho body is granular, somewhat opaque, far more so 
than in most Rotifers ; owing to this opacity the vascular system is 
seen with difficulty. The cloacal aperture is situated half way down 
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the side. It is a curious fact that, though far above, the top of the tube, 
the mouth of the cloaca, when ejecting matter, was raised and pro- 
jected just as is done by those species which have long tubes in order 
to eject the fecal matter over the top of the tube. The foot is long ; 
when fully extended moro than twice the length of the body : the lower 
portion is generally wrinkled. The tube is very short. In habit the 
creature is bold, expanding freely and rarely retracting, indifferent to 
sharp taps on the glass slip or to movements of it. It resembles CE. 
serpentinus , but the foot is* comparatively much shorten, and, though 
I looked carefully, I could see no horns or hook. It differs from other 
QUchisles in the smallness of the corona, the position and small size of 
the ventral antennae, and the very short tube. It is rare. 

A 

10. Megalotrocha alboflavicans. 

Very common. I have found it swarming at all seasons. There is 
considerable variety in shape and size, the most striking form being one 
in which the body is very large and inflated, the viscora having the ap- 
pearance of being hung in tho centre of a crystalline vase. In such 
specimens the ringed appearance of the body as shown in Ehrenborg’s 
figures is very marked. I note that Hudson has not drawn these rings 
in the plates in his book, thoiigh my own experience is that they are 
more or less visible in all our Indian specimens. I noticed some clusters 
in which the epidermis at the base appeared spotted, but with a higher 
power it could be seen that this appearance was due to the presence of 
fine short spines or projections apparently of tho same substance as the 
epidermis. This spined epidermis remained as a sort of sheath or empty 
skin when by pressure the cluster was broken up. these specimens 
the gastric glands were larger and more prominent than in the normal 
type. Some specimens, apparently full grown, for they had eggs in the 
cluster, were only -fo 1 ' in length ; the larger clusters contained speci- 
mens T V f long. Great as is the difference in size and shape I hesitate 
to divide thorn into different species as there were intermediate forms 
which seemed to link them all together. Further and moro careful study 
may, however, show points of difference which I have overlooked. 

The so-called white opaque spots are, in our Indian species, as seen 
by direct illumination brownish greon by daylight, brown by gaslight. 
They are in most cases granulated in structure but in many there were 
clear spaces, sometimes two or more clear spaces in one spot. As I have 
never seen British specimens I cannot say whether this is a peculiarity ; 
I find no mention of it cither in Pritchard or in Hudson and Gosse. 

The male of this species has not, I believe, been previously observed. 
I met with, several specimens in the month of February. They were 
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moving in and out of clusters of the female, but I did not see actual ; 
connection. There is a oertain amount of resemblance to the male' of' 
Jjacinularia , the chief difference being the presence of a very large, clear, ** 
oircular space situated in front of the sperm sac which had all the ap- 
pearance of a contractile vesicle, though I did not see any contraction. 
The body is cylindrical with a foot projecting from the lower side. 
The foot glands are very large ; the large nervous ganglion has branches 
to the antenna and to the two eyes, and one proceeding backwards em- 
bracing the tqp of the contractile vesciclo* The integument, which is 
very transparent, occasionally takes the ringed appearance noted above 
as occurring in the female. There is a regular network of muscles 
(these are not clearly shown in the figuro). The cilia surrounding the 
head are large, setting up a strong current. The length is the 

breadth 


Order II. BDELLOIDA. 

Family III. Philodinadse. 

I have come across several different species of this family, but have 
not been able to differentiate them with satisfaction to myself. I note 
here those only about which I feel a tolerable amount of certainty. 

11. Philodina citrina, Ehrenberg. 

Fairly common at all seasons. # 

12. Philodina hirstjta, (P), PI. XX, Fig. 4. 

This speoies is extremely common, and may be the P. hirsuta men- 
tioned by Pritchard. There are fine hair-like spines all over the surface 
of the body, but the colour is not pale yellow, nor is the foot “ prolonged 
by dorsal spines. ,, The antenna is long and straight. The distinction 
between stomach and intestine is very clearly marked, and the latter is 
large. Two clear round (salivary) glands are very noticeable. It is 
very common, and is almost always attached to the stems of Vorticella , 
Epistylw, Ac. It apparently leads a very sedentary life, for I have had 
specimens under observation for hours without their moving from their 
attachment. The contraction of the stem to which they have fixed 
themselves does not* seem to disturb them, and, as soon as it uncoils, 
they unfold their wheels even before the Vorticella or Car die slum has 
opened out. I have often seen a couple attached on each side of the 
stem of a Vorticella just* below the bell, and sometimes more than two. 
The fine hair-like spines are variable both in length and position, in 
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some oases covering the whole body, in others noticeable only on parts, 
but they are never absent from the greater part of the body. 

13. Rotifer vulgaris, Sohrank. 

Here, as elsewhere, deserves its name. 

14. Rotifer maoroceros, Gosse. 

Many specimens seen. < 

15. Rotifer mento, n. sp., PI. XX, Figs. 5 & 5, a. 

It is with much hesitation that I describe this species, for when I 
mentioned to a microscopist of considerable experience that I had fourid 
a Rotifer inhabiting a tube, he smiled incredulously and said that I must 
either have heen mistaken or that the Rotifer had made ustf of a tube 
built by some other creature. However, as its other characteristics are, 
it seems to me, sufficient to mark it as a ne\v species, I shall describe 
them first The characteristic which is the most striking on casual ob- 
servation is the very distinct and projecting chin, with the buccal funnel 
running down from it in a way that reminds one of a Melicerta. The 
corona is small ; the dorsal antenna very long and mobile ; the frontal 
column is thick, short, and stout, with the appearance of a hook at its 
upper end ; the eyes are round and bright and of a moderate size ; the 
jaws have two teeth ; the body is deeply fluted and wanting in trans- 
parency, so that the intestines were not very easily made out. It is 
viviparous : a young one was seen in the body of one specimen which 
must have been nearly as long as its parent ; the wreath of the unborn 
rotifer was often in motion, though I did not, at any time, observe the 
jaws move. With relation to the tube ; I have seen at different times 
over a dozen specimens of this species. (In all cases the water was 
taken from the same tank.) Every specimen except one was inhabiting 
a tube, and these tubes were all of tbe same character and all small in 
comparison to the size of the creature. The tube resembled that of an 
CEchistes , its substance appeared to be transparent, but it was so thickly 
covered with foreign matter that it was practically opaque. The first 
specimen I had under observation for nearly six hours and it did not 
leave its tube. I turned the piece of weed over, then tore the tube off 
the weed, and, though the Rotifer was now able to swim about dragging 
its tube after it, it did not leave its hold. Finally, I crushed the tube, 
and the Rotifer then swam off ; and I was able to see that it had the foot 
of its genus. When disturbed the Rotifer contracted and curled itself 
into the tube. This was not a mere contraction of the body, but it took 
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a distinct curve which enabled it to fit itself into the tube, so that, short 
as the latter is, the whole body of the rotifer is protected by it. This 
fact seems to me to go far towards proving that the rotifer is accustom- 
ed to live in a tube, though whether it makes it own tube or occupies 
empty tubes made by -other creatures, I am not in a position to decide. 

Length about -5Ty"‘ It is rare. 


16. Actinurus ovatus, n. sp., Pl. XX, Figs. 6 <fe 6, a. 

Though differing in somo particulars’ from the diagnosis of this 
genus as given in Hudson and Gosse’s book, it can belong to no other. 
It has the extreme length and tonuity of form, the joints of the long and 
slender foot telescope into one another without sensible increase of 
diameter ; the eyes are two, situated in the frontal column ; the teeth 
are two, diverging. But in complete contraction the shape of the body 
does change. The joints of the foot fit into one another and may be 
drawn back right into the body without causing it to bulge, but the 
body itself is often lessened in length and increased in breadth till it be- 
comes almost globular in shape. In this it resombles the genus Rotifer . 

There is only one other known species of this genus, Actinurus 
neptunius . From this the species I am describing differs in the cha- 
racteristic just mentioned of the contractility of the body. It also 
differs in the shapo of the body, which is not cylindrical but wider 
posteriorly ; viewed dorsally it is seen to bo nearly twice as wide at the 
hinder end of the body as it is at the neck. A sido view shows that 
the back rises in almost a straight line from the neck to near the ex- 
treme end of the body, where it suddenly falls to the foot. Tho ventral 
surface-also is not flat but bulges slightly. When extended to its fullest, 
the length of the body is about three timos its breadth, in A . neptunius 
it is about eight times as great . 

The eyes are two, small, near tho summit of the frontal column ; the 
corona small^ constantly protruded, and in constant motion. The 
mastax is not far from the corona, and has two gastric glands fairly 
large and visible. The digestive canal is perfectly straight when the crea- 
ture is fully extended, and there is a clear distinction between the 
stomach and the intestine. The cloaca is situatod at the bottom of the 
second joint of the foot. The spurs are small, not two-jointed, and the 
toes very long, ofteu recurved. The surface of the body is deeply cor- 
rugated longitudinally, but in some specimens is very transparent and 
the viscera can easily be distinguished. These do not nearly fill tho 
body cavity and strong npiscles may* be seen which assist in the con- 
traction. I was unable to make out the vascular system. 

In very many of the specimens there wore living young in tho 

45 
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body cavity of tbeir parents. In many cases, the young ones were longer 
than the length of their progenitor, and the long foot might be seen 
moving about, now drawn back into the body, and now extended to a 
considerable length around the viscera. The mastax and, in more than 
one instance, the cilia were in constant motion. 

The frontal column when extended fully is tipped with cilia which 
vibrate actively. It was only on rare occasions, though, that I was able 
to see them, as they seemed to be rarely extended. 

The habit of this Actinurus differs under diffeient circumstances. 
As usually seen it is in constant motion, creeping actively or swimming 
over the field of view. But on one occasion I had enclosed a small 
Lemma leaf and the Actinuri , under the cover glass, took their places 
under this, fastening themselves well underneath, but so that theii^ 
bodies projected when they were fully extended. On this occasion I 
was enabled to get a very satisfactory view of the organs and internal 
arrangement, though, owing to the thickness of the leaf, I could not use 
a high power. c 

There is one point on which I speak with some hesitation. I 
noticed in one specimen that there was only one tooth on one ramus 
and two on the other. I examined this specimen very carefully and 
several others also with a high power (750 diameters), and in several of 
the latter observed the same. In others I thought I could see the two 
teeth on both rami. In Philodina erythrophthalma an unequal number 
of teeth has been observed by Hudson, but in no species, as far as I 
know, has only one tooth been seen. But in several instances the one 
tooth, with the minute ridging parallel to it, was so very clear that 
I do not think I can have been mistaken. 

The size of an average specimen when fully extended is to 
of which the body is about T V' and the foot the breadth of the 

body at its widest Contracted the same specimen would be about 

TOT)" lon £ tit" wide, but there is considerable variation in size. 

Order III. PLOIMA. 

Sub-order ILLORICATA. 

Family X. Notommatadse. 

17. Notommata ansata, Ehrenberg. 

First seen, December 14th, 1888. Not uncommon. 

r 

18. Notommata tripus, Ehrenberg. 

Common. 
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19. Furoularia porpiouia, Ehrenberg. 

Seen in water from the Botanical Gardens. 

20. Furcularia longiseta, Ehrenberg. 

The first specimen I saw had toes very little longer than the body. 
Other specimens obtained from the Botanical Gardens were nearer the 
normal. 


23. Diglena forcipata, Ehrenberg. 

Common. 


Sub-order LORICATA. 

Family XI. Rattulid®. 

22. Rattulus TIGRIS, Muller. 

Only one or two specimens seen. 

Family XII. Dinocharidae. 

23. Scaridium longicaudum, Ehrenberg. 

Common. In the specimens first seen the posterior dorsal surface 
had not the sharp, clear-cut projection shewn in the figure in Hudson 
and Gosse’s book, but was rounded as in Ehrenberg’s figures. I after- 
wards came across specimens in water from the Botanical Gardens 
which had the sharp projection. At a later period, in water from the 
Entally tanks, 1 found it in great profusion with rounded projections. 
One specimen observed had inside it an egg covered with spines. 

24. Stephanops dichthaspis, n. sp , PI. XX, Fig. 7. 

In water from the Museum tank I came across this pretty little species, 
and it was fairly plentiful. The lorica is ovate, prolonged behind into a 
shield, which is deeply notched in the centre, and extends as far as 
the second joint of the foot. Ths neck is about half the breadth of the 
body and has a distinct shoulder. The occipital shield is semicircular, 
as broad as the body, and through it the head can bo seen to have an 
oval, not peaked shape, with its eyes very wide apart. It approaches 
8 . lamellaris and 8 . mutiQuSy but differs from both in the shape of 
the neck and of the body, and especially in the prolongation of the shield 
behind. Length xJV' to tW'- 
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Family XIII. Salpinadse. 

I have had some difficulty in distinguishing between the species of 
this family, as different specimens of the same species differ greatly from 
one another. 

25. Salpina brevispina, Ehrenberg. 

Is very common. 


26. Salpina eustala, Gosse. 

Not uncommon. In some the alvine spines were only slightly incur- 
ved ; in one the lumbar spine was irregular in shape, having a wavy ap- 
pearance, and the sinus above the pectoral spine was less marked aryl 
less deep than usual. 

27. Salpina macracantha (?), Gosse. 

The anterior and posterior ends of the ventral side of the lorica 
were deeply excised, the spines, lumbar and alvino, were long, and in 
size and shape the specimens answered to the description aud to the 
figures in Hudson and Gosse’s work, but the surface of the lorica 
was most plainly stippled, though in tho work mentioned it is expressly 
stated that the lorica surface * is not stippled. • Many specimens were 
examined and thoy all had the stippling. 

28. Salpina, sp., PJ. XXI, Figs. 8 & 8a. 

A fourth species seems to bo intermediate between 8. macracantha 
and S . brevispina , but it is so variable that 1 hesitate to make a new 
species of it. Its most obvious distinction from S. brevispina is its size, 
and, as I have had both specimens under observation at the same time, I 
think this may be of some weight, though size by itself is probably not of 
much value as a specific differential in our Indian species, which exhibit 
a. tendency to run either larger or smaller than their European congeners. 
The sinus between the lumbar and alvine spines is not circular, but dis- 
tinctly angled ; Ehrenberg’s figure of S, brevispina , however, has a some- 
what angled sinus. The shell is narrower than Gosse draws it and 
has no bulge on the ventral surface just before the anterior opening, but 
Ehrenberg’s figure has not these characteristics. The most important 
point of distinction is that the lumbar spine is a distinct spine, but this 
varies,. for in some it is as long as in 8. macracantha , and in others quite 
short, though never as short as in 8 . brevispina . Had I not had this 
species and 8. brevispina under the microscope at the same time, 1 should 
have thought they were the same. It is as large as 8. macracantha , but 
the spines are not usually as' lohg, they are never incurved, and the 
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posterior ventral surface is not excised. It is very common. Its length 
is about 

Family XIV. Euchlanidse. 

29. Euohlanis macrura, Ehrenberg. 

Not uncommon. It may be worth noting that one specimen was ob- 
served with well defined setce on the foot. A few minutes afterwards it 
was seen and* the setee had gone, though there had been no disturbance 
of the slide or cover glass to account for this loss. If broken off they 
must have been broken by the creature itself as it swam about ; it had 
plenty of water to swim in. 

Family XV. Oathypnidse. 

30. Oath ypn a luna, Ehrenberg. • 

Very common. * 

31. Monostyla cornuta, Ehrenberg. 

A very small specimen' seen, total length only art/** 

32. Monostyla quadridentata, Ehrenberg. 

Not very common. 

I obtained some specimens from the Museum tank on December 
23rd, 1888 closely resembling this species, especially in having the typical 
horns. They differed, however, in the following points ; the mallei were 
not shouldered, nor was the outline of the claws wavy, the horns also 
were straight, not curved. In a specimen killed with osmic acid the 
points of the dorsal and ventral plates were very distinct and were 
joined by a membrane. Length of lorica - 5 ^ 0 ", total length - 5 - 5 ^". 

33. Monostyla bulla, Gosse. 

Not common. 

Family XVI. Coluridse. 

34. Colurus CAUDATUS, Ehrenberg. 

‘ The only specimen seen was much larger than the British species 
apparently is. It was, too, rather longer in proportion to its breadth. 

0 

35. Metopidia lepadella, Ehrenberg. 

Only a fow specimens seen ; tho one drawn by me was .only 
long. 
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36. Metopidia solidus, Qosse. 

Very common. I found it, an one occasion, teeming, in water 
which had been standing for many days, and in which Paramcecia swarm- 
ed. 

37. Metopidia triptera, Ehrenberg. 

Common. . 

38. Metopidia torquata, n. sp., PI. XXI, Figs. 9 & 9a. 

The most striking characteristic is the stippling of the shell, which 
is very slight, except around the anterior opening, to which it gives the 
appearance of a collar. It differs from M. solidus } also, in being much 
more oval in shape, in having a larger anterior opening, and in being 
more deeply* incised on the anterior ventral surface. It differs from 
M \ lepadella in its si%e, it is more than twice as big, and in its flatness, 
in which it resembles M. solidus , and in the shape of the openings 
both in front and behind. Length -j^". 

39. Metopidia angulata, n. sp., PI. XXI, Fig. 10. 

This pretty little form has a very distinctive shell. Seen dorsally 
the lorica curves outwards from both the anterior and posterior openings 
to meet in an angular point, the hinder curve being shorter than the front 
one. A stippled collar is also very evident, as are the two horns. Two 
contractile vesicles were seen in active operation. I did not see the 
frontal hook, so that possibly the species is not a Metopidia . The two 
eyes were small and inconspicuous. Length of lorica -sfu". 

Family XVII. Pterodinadse. 

40. Pterodina intermedia, n. sp., PI. XXI, Fig. 11. 

The lorica is inflexible, nearly circular, and where P. mucronata has 
a sharp point this species has a semicircular projection. Slight uneven- 
ness of frontal outline occurs in P. patina , but in this there is a very 
distinct and regular projection. The surface is stippled and bosses are 
visible though not conspicuous. The gastric glands are long, broad, 
and rounded. Foliation is conspicuous. Length of lorica 

41. Pterodina, n. sp. P 

The peculiarity of this species (?) is its internal organization. Only 
one specimen was seen. It resembled P. patina in shape, &c., but it had 
only one gastric gjiand on the right side and this sloped dowhwards 
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round a clear space which I take to be a contractile vesicle, though I saw 
no contraction. The stomach is on the opposite side and the intestine 
below behind the foot. If this is not really a species, its intern a l ar- 
rangement differs most curiously from the type form. 

Family XVIII. Brachionidse. 

42. Brachionus bakeri, Ehrenberg. 

Specimens with the broad-based lateral spines drawn by Gosse, and 
with the occipital spines comparatively small, are of common occurrence. 
Others differ greatly from this type, the lateral spines being thin from 
their base and curved outwards, and the central occipital spineB almost 
as long as the lateral ones, the intermediate pair being very distinct and 
far from obliterate. 


43. Brachionus uroeolaris, Ehrepberg. 
Fairly common. * 


44. Brachionus militaris. 

Many specimens seen. 

45. Brachionus longipes, n. sp., PL XXI, Fig. 12. 

The foot of this species is of extraordinary length. In a specimen 
measured after death the lorica was an d the foot and it was 

wrinkled. In living specimens the foot is often extonded so as to be 
three times as long as the lorica. In shape it resembles B . urceolaris 
from which it differs in some minor particulars. The occipital spines are 
somewhat more deeply cut, the pectoral edge rises considerably and has 4 
undulations the two middle ones of which are slightly notched. Viewed 
dorsally the edge of the loriGa appears round, and the spines bounding 
the orifice of the foot cannot be seen except through the shell ; a ventral 
view Bhows that these spines are placed farther forward than the dorsal 
extremity of the lorica, and a side view shows that the dorsal edge of 
the lorica projects so that the shell from this edge to the spines is a 
curve inwards. The dorsal view of the foot-orifice, i, e., of the spines and 
the space between them, is peculiar, the inner surface of the spines being 
rounded and the edge between their bases having an outward curve. 
Length of lorica yW’i * oofc Tt" oV' tV 7 to vfr 77 * 

• 

46. Bbachionets bidentata, n. sp., PI. XXI, Fig. 13. 

Occipital spines six, the outer the largest, each of these, having a 
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smaller spine or tooth springing from its ventral surface. The pectoral 
edge rises abruptly from the base of the outer spines and is' then nearly 
straight. The lateral spines are very small and those bonnding the foot 
large rounded papill® rather than spines. Length rfo", breadth yir/'* 

47. NOTF.US QtTADRICORNIS. 

Fairly common. 

EXPLANATION OP THE PLATES. * 

Plate XIX. 

Fig. 1. Floscularia tenuilobata , n. sp., x 150. 

Plate XX. 

Fig. 2 (Echistcs stephanion , n. sp., x 150. 

Fig. 3. Hegalotrocha alboftavicans , </, x 400. 

Fig. 4. P hilodina hirsuta, Pritchard ? x 300. 

Fig. 6. Rotifer mmto , n. sp , x 190. 1 

Fig. 5a. The samo showing the hoad, x 525. 

Fig. 6. Actinurus ovaty.s } n. sp., x 50. 

Fig. 6a. The same in the retracted condition showing a living young one coiled 
up in its body-cavity, x 100, 

Fig. 7. Stephanops dichthaapisy'n, sp., x 280. 

Plate XXI. 

Fig. 8. Salpina, sp , from the side, x 140. 

Fig. 8a. Another specimen viewed partly from one sido and partly from below, so 
as to show the ventral spines and the intervening sinus, x 140, 

Fig. 9. Metopxdia torquata, n. sp., dorsal viow, x 400. 

Fig. 9a. The same, ventral view, x 400. 

Eig. 10* Metopidia angulata , n. sp., x 400. 

Fig. 11. P terodina intermedia , n. sp , x 160. 

Fig. 12. Brachionus longipes , dorsal view of lorica, x 150. 

Fig. 12a. „ „ ventral view of lorica, x 150. 

Fig. 126. „ „ sido view of postorior end of lorica, x 150. 

Fig. 12c. „ ,, dorsal view of foot orifice, x 850. 

Fig. 13. Brachionus bidentata , n. sp., ventral view of lorica, x 200. 

N. B.— Figs. 7, 8, 8a., 9, 9a., 10, 12, 12a — o., and 13 havo boon drawn with the 
aid of the camera lucida. 
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XXII .—Materials for a Flora of the Malayan Peninsula . — By George 
King, M. B., LL. D., F. R. S., F. L. S., Superintendent of the Boyal 
Botanic Garden, Calcutta . 

[Received and read July 8rd, 1889.] 

As the Calcutta Herbarium contains a rich collection of Malayan 
plants, 1 propose to publish from time to time a systematic account of 
as many of them as are indigenous to British provinces, or to provinces 
under British'infiuence. In addition to the states on the mainland of 
the Malayan Peninsula, these provinces include the islands of Singa- 
pore and Penang, and the Nicobar and Andaman groups. The classi- 
fication which I propose to follow is that of the late Mr. Bentham and 
Sir Joseph Hooker. It is unlikely that, with the scanty leisure at my 
command, I shall be able, under several years, to complete even the 
meagre account of the Flora of which the first instalment is now sub- 
mitted. The orders will be takon up nearly in the sequence followed 
in the Genera Plantarum of Bentham and Hooker, and in the Flora 
of British India of the latter distinguished botanist. The natural orders 
now submitted are Banunculacece , Dilleniacece y Magnoliacece, Menisper- 
macece , Nymphceacece , Oapparidece , and Violarece . The order Anonaceoe 
should have come between Magnoliacece and Menispermacece ; but, on 
account of its extent and difficulty, I have been obliged to postpone its 
elaboration pending the receipt of further herbarium material. It will 
however, it is hoped, soon be taken # up. 

Order I. RANUNCULACEJS. 

Annual or perennial herbs or shrubs. Leaves alternate or opposite. 
Stipules 0, or adnate to the petiole, rarely free. Flowers regular or 
irregular, 1-2-sexual. Sepals 5 or more, rarely 2 to 4, usually deciduous, 
often petaloid, imbricate or valvate. Petals 0 or 4 or more, hypogynous, 
imbricate, often minute or deformed. Stamens hypogynous ; anthers 
usually adnate and dehiscing laterally. Carpels usually - many, free, 
1-celled ; stigma simple ; ovule one or more, on the ventral suture, anatro- 
pous, erect with a ventral, or pendulous with a dorsal raphe. Fruit of 
numerous 1-seeded achenes, or many-seeded follicles, rarely a berry. 
Seed small, albumen copious; embryo minute. Distrib. Abundant 
in temperate and cold regions : genera 30 ; known species about 310.* 

* The above diagnosis of this order (copied from Sir Joseph Hooker’s Flora of 
British India) covers the entire order, which is usually sub-divided into five snb- 
orders or tribes. Representatives of only one of those tribes {Glematidece) have 
hitherto been discovered in the region under review. But, as exploration of the 
central mountain ranges proceeds, plants belonging to one or two of th» other tribes 
46 
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Tribe I. Clematidece. Climbing shrubs. Leaves opposite* Sepals 
valvate, petaloid. Carpels 1-ovuled ; ovule pendulous. Fruit of many 
aclienes. , " 

Petals 0 ... ... ... * 1. Clematis* 

Petals many; linear ... ... ... 2. Naravelia . 

1. Clematis, Linn. 

Woody climbers. Leaves opposite, simple or compound, exstipulate. 
Sepals 4 to 8, valvate. Petals 0. Stamens many* « Carpels many, 
■with tong tails. Ovule solitary, pendulous. — Distrib. Temperate climates ; 
species about 100. 

1. C. similacifolia, Wall, in Asiat. Research. iiii, 414. Leaves 

simple, (rarely pinnate) ovate, blunt, with broad sub-cordate bases, boldly • 
5-nerved, corneous, glabrous, entire or remotely serrate, 3 to 10 in. long 
by 1*5 to 5 in. broad ; petioles nearly as long. Panicles axillary, few- 
flowered, 6 to 12 in. long. Flowers 1 to 15 in diam. Sepals 4i to 5, coriaceous, 
oblong, rcflexed, outside dull brown tomentose, inside pui^ple. Filaments 
linear, glabrous, the inner shorter with longer anthers. Achenes flat, 
pubescent, with broad margins and long feathery tails. A tall glabrous 
woody climber. DC. Prod., I., 10 ; Bot. Mag., t. 4259 ; H. f. et Th. 
FI. Ind., i, 6; Hook* fil. FI. Br/Ind., i, 3. Miq. FI. Ind., Bat. I, Pt. ii, 
p. 2. C. sub-peltata , Wall., PI As., Rar. I, t. 20 O. Munroana y Wight 
111., i, 5, t. 1. ? C glandulosa , Bl., Bijdr. i, 1. 

Penang, Curtis ; hut probably 'occurring also in the Central Range 
of mountains in the Malnyan Peninsula. 

2. C. Gouriana, Roxb. FI. Ind. ii, 670. An extensive climber, the 

young parts pubescent, adult glabrous. Leaves shortly petiolate, pinnate, 
2-pinnate or 2-ternate, the leaflets shortly petiolulate, membranous, ovate 
to ovate-lanceolate, 5-nerved, sometimes sub- cordate, entire or irregular- 
ly dentate-serrate, 2 to 3 in. long by *75 to 1*75 in. broad. Panicles many- 
flowered, longer than the leaves ; flowers small (* 3 to *5 in. in diam.) green- 
ish-white. Achenes narrowly oblong, pubescent, emarginate, with long 
silky tails. ‘ DC. Prod, i, 3 ; W. A. Prod. 2 ; Wight Ic. 933-4. H. f. 
et Th. FI. Ind. 8 ; Hook. FI. fil. Brit. Ind. i, 4. Miq. Ind. FI. Bat. Vol. 
I, Pt. 2, p. 4. 0. cana and dentosa , Wall. Cat. 0 . javana , DC. Prod, i, 7. 

Hot uncommon at low elevations in the Indo-Malayan region. 

< 2. Naravelia, DC. 

^Climbing shrubs. Leaves 3-foliolate, terminal leaflet generally 
transformed into a tendril. Sepals 4 to 5. Petals 6 to 12, narrow, longer 

may be fonn$. I therefore think ii better to let the diagnosis stand, than to modify 
it so as to include only the tribe Clematidece . 
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than $be oaly*. * Aehenes logg etipitate, with long-bearded style. — Diatrib. 
Two E. Asiatic species. 

Iff. lau bifolia, Wall. Gat. Young parts puberulous, adult glabrous. 
Leaflets broadly ovate, shortly acuminate, entire, boldly b-nerved, 4 to 6 in. 
long by 2*5 to 3 in. broad. Panicles longer than the leaves, many- 
flowered i petals long, linear, whitish green. Achenes cylindrie, glabrous, 
with stout sericeous tails. Hook. fil. et Th. FI. Ind. i, 3. ; TEook. fil. FI. 
B. Ind. i, 7 : Miq. FI. Ind. Bat. T, pt. ii, %. If, Finlaysoniana, Wall. 
Cat. 468 (witfr diseased fruit). Clematis similacina , 351. Bijdfr. I, 1. 

pommon throughout the whole Indo-Malayan region to , the Philip- 
pines. 

Obdeb II. DUiLENIACEJB. 

Trees* shrubs or herbs, sometimes climbing. Leaves alternate, sim- 
ple, entire* or toothed (pinnatipartite in Acrofrema ), exsfcipulate with 
sheathing petioles, or mqre rarely with lateral deciduous stipules. 
Flowers yellow or white, often showy. Sepals 5, imbricate, persistent. 
Petals 5 (rarely 3 or 4) deciduous. Stamens many, hypogynous, many- 
seriate ; anthers innate, with lateral slits or terminal pores. Carpels 
1 or more, free or.cohering in the axis ; styles always distinct ; ovules 
amphitropous, solitary or few and ascending, or many and attached to 
the ventral suture. Fruit of follicles, or indehiscent and sub-baccate. 
Seeds solitary or many, ariilate, testa crustaoeous, raphe short, albumen 
fleshy ; embryo p minute, next the* hilum.— ‘Distrib.* Chiefly tropical ; 
species about 210. 

Tribe I. Delimece . Filaments thickened upwards ; anthers short, 
cells remote oblique. 

Carpel solitary ... ... ... 1. Delima . 

Carpels 2-5 ... ... ... ... 2. Tetracera . 

Tribe II. Dilleniece . Filaments not thickened, upwards ; anthers 
with parallel cells. 

Carpels 3; stemless herbs, leaves all radical, large... 3. Acrotrema. 
Carpels 5-20 ; seeds ariilate ... ... 4. Wormia, 

Carpels 5-20;' seeds not ariilate ... ... 5. Dillenia . 

1. Delima, Linn. 

Woody climbers. Leaves parallel- veined. Flowers many, in ter- 
minal panicles, hermaphrodite, white. Sepals 5. Petals 2 to 5. Stqgaens 
many; filaments dilated upwards; cells much diverging. ’'Ovary soli- 
tary, subglobose, narrowed into a subulate style ; ovules 2 to 3, ascending, 
FoUides ovoid, coriaceous, 1-seeded. Seed with a cupular toothed arit 
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1. D. sarmbntosa, Linn. Leaves 3 to 5 in., obovate, ovate or 
broadly lanceolate, obtuse or acute, quite entire, serrate or crenate, 
appressed pilose ; both surfaces scabrid ; nerves 9 to 11 pairs, straight, 
ascending, prominent : length 2*5 to 3*5 in., breadth 1 to 2 in., petiole 
•4 to *5 in. Flowers J to £ in. in diam., in tomentose or pilose spreading 
panicles that are often leafy. Sepals reflexed. DO. Prod. i. 69 ; Wall. 
Cat. 6632 ; Bot. Mag. t. 3058. Miq. FI. Ind. Bat. I, pt. ii, 7 ; Hook. 
FI. FI. B. Ind. I, 31. D. intermedia , Bl. Bijdr. Tetracera sarmentosa, 
Willd. ; Roxb. FI. Ind. ii. 645. Leontoglossum scabmm , Hance in 
Walp. Ann. iii. 812. 

Var. 1. glabra ; fruit glabrous. 

Var. 2. hebecarpa ; fruit hairy. D. Jielecarpa , DO. Prod, i, 70 ; 
Deless. Ic. Sel. t. 72; Wall. Oat. 6633. D. intermedia , Blume. Davilla' 
hirsuta , Teysm . et Binn. JDelimopsis ldrta , Miq, 

2. D. jiiEVis, Maingay MSS. Leaves oblong-lanceolate to narrowly 
elliptic, acute, entire, the base cuneate or rounded ; nerves 8 to 9 pairs, 
ascending, prominent ; upper surface smooth, shining ; the lower pu- 
berulous j neither of them scabrid ; length 5 to 7*5 in., breadth 2 to 3*5 
in., petiole *8 in., broad. Flowers *5 in. in diam., in narrow tomentose 
leafless panicles longer than the leaves. Sepals reflexed. 

Malacca, Maingay No. 10. * Collected only by the late Dr. Maingay. 

2. Tetracera, Linn. 

Climbing shrubs or trees, smooth, scabrid, or pubescent. Leaves 
with parallel lateral veins. Flowers in terminal or lateral panicles, her- 
maphrodite or partially 1-se.xual. Sepals 4 to 6, spreading. Petals 4 to 6. 
Stamens many, filaments dilated upwards, anther-cells distant. Carpels 
3 to 5 ; ovules many, 2-seriate. Follicles coriaceous, shining. Seeds 1 to 5, 
with a fimbriated or toothed aril. — Distrib. All tropical; species 
about 25. 

1. T. Assa. DO. Prod. i. 68. Young branches striate, pubescent or 
sub-strigose. Leaves 2 to 5 in. long, ovate-lanceolate, acuminate, obscurely 
sinuate or serrate, glabrous except the nerves beneath. Panicles axillary 
and terminal, shorter than the leaves, few-flowered. Follicles several- 
seeded. W. and A. Prod. 5 ; Hassk. PI. Rar. Jav. 177. Hook. fil. and 
Th. FI. Ind. i, 63: Hook, fil. FI. B. Ind. I. 31 : Miq. FI. Ind. Bat. I, 
Pt. ii. 8. 

Common throughout Indo-Malaya, at low elevations. 

* T. Euryandra, Vahl. Symb. iii, 71. Young branches tomentose. 
Leaves rigid, 3 to 4 in. long, oblong or obovate-oblong, entire or obscurely 
sinuate, above glabrous except the midrib, below minutely tomentose 
when young, Panicles terminal and axillary, shorter than the leaves. 
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few-flowered. Follicles several-seeded. DO. Prod. I, 68: Roxb. PI. 
Ind. ii, 646; H. f. et Th. PL Ind. i, 68; Hook. fil. PI. Br. Ind. I, 82: 
Miq. PL Ind. Bat. Vol. I, pt; ii, 8. T. lucida , Wall. Cat. 

Straits Settlements, at low elevations. Distrib. Moluccas and New 
Caledonia. 

3. T. macrophyll A., Wall. Cat. 6628. Young branches pubescent. 
Leaves broadly elliptic to obovate-elliptic, 6 to 7 in. long, margin sttb-sin- 
uate, scabrid on both surfaces. Panicle terminal, longer than the leaves y 
many-flowered! Sepals rotund, not ribbed. Follicles 1-seeded. Hook, 
fil. et. Th. PI. Ind. I, 63 : Hook. fil. FI. Br. Iud. I, 32 ; Miq. FI. Ind. 
Bat. Yol. 1, pt. ii, 8. 

Straits Settlements, in tropical forests. Distrib. Sumatra. 

4. T. grandis, King, n. sp. A large tree. Young branches and 
inflorescence shortly velvety-tomentose. Leaves large, coriaceous, broad- 
ly elliptic, rarely slightly obovate, the apex truncate and minutely 
apiculate ; the edges obscurely cronate or undulate toward the apex, 
entire below, recurved when dry ; the base rounded or slightly narrowed j 
upper surface scabrous, lower minutely tomentose : nerves stout, 14 
pairs, straight, erecto-patent. ; length of blade 8 to 10 in., width 5 to 5 in., 
petiole about 5 in., stout. - Inflorescence in little-branched, lateral or ter- 
minal panicles a foot or more long. * Flowers shortly pedunculate. 
Sepals 6, broadly ovate, sub-acute, concave, ribbed and tomentose exter- 
nally, 5 in. long. Petals about as long as the sepals but narrower, 
glabrous. Anthers truncate, narrowed to the long slender filaments. 
Follicles with a slender curved beak. 

Perak. Scortechini, No. 90&. 

Said by Father Scortechini to be a very large tree. 

3. Acrotrema, Jack. 

Perennial stemless herbs with woody rhizomes. Leaves 0 large, par- 
rallel-nerved, with sheathing deciduous stipules. Scape short axillary, 
bracteolate. Flowers large, yellow. Sepals 5. Petals 5. Stamens nu- 
merous, in 3 bundles which alternate with the carpels ; filaments filiform, 
anthers erect, with longitudinal porous dehiscence. Carpels 3, slightly co- 
hering : styles subulate, recurved ; ovules 2 or more. Fruit of 3 irregu- 
larly dehiscing follicles. Seed with a membranous aril ; the testa crus- 
taceous, pitted. — Distrib. ten species, of which 8 are endemic in Ceylon, 

1 Peninsular- Indian, and 1 Indo-Malayan. 

A. costatum, Jack in Mai. Misc. ex. Hook. Misc. ii, 82. Whole 
plant covered with stiff rrffous or gold'en hairs, especially when young. 
Leaves obovate, the margins dentate-ciliate ; the base narrowed, sagittate; 
upper surface strigose, often blotched with white, petiple short. Racemes 
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shorter than the leaves, 3 to 10- flowered, setose ; bracteoles minute, lanceo- 
late. Flowers an inch in diam. ' Stamens about IS. Hook, ill. and Th. 
FI. Ind. i, 65: Hook. fil. FI. Br. Ind. I, 32 ; Miq. FI, Ind. Bat. Yol. I, 
Pt. ii, 10. A . Wightianum, W. and A. Prod 6 : Wight 111. t- 9. 

Straits Settlements; in damp shady spots at elevations of 500 to 
2500 feet. Common. 


4. Wormia, Rottb. 

Trees, sometimes lofty; or shrubs. Leaves broad, smb-coriaceons ; 
lateral nerves many, strong, parallel ; petioles usually with deciduous 
stipular wings. Flowers large, in terminal racemes or panicles. Sepals 
5. Petals 5. Stamens indefinite, in several series, nearly free ; anthers 
linear, erect, cells opening by 2 pores. Carpels 5 to 10, scarcely cohering 
in the axis ; ovules numerous. Fruit of indehiscent or follicular 3- or 
more-seeded' carpels. Seeds with a fleshy aril. Distrib. Tropical Asia 
and Australia, and one in Madagascar ; species about 9. 

Sect. I. Capellia, Blume (genus). Inner row of stamens much 
longer than the outer and arching over them. 

1. W. suffruticosa, Griff. Notul, iv. 706 ; Ic. iv. t. 649, f. 1. A 
small tree. Young parts floccose. Leaves with short, broadly winged, 
petioles ; broadly elliptic or sub-obovate-elliptic, blunt or acute, dentate, 
glabrous except the 12-20 pairs of nerves which are sparsely pilose be- 
neath ; length of blade 7 to 9 in. ; breadth 4 to 5*5 in. : petiole -5 to 
1*5 in. Racemes about as long as the leaves, leaf-opposed ; pedicels ’5 to 
1 in. long. Flowers 3 to 4 in. in diam., yellow. Sepals broadly ovate, nerved, 
glabrous. Petals obovate, crenulato. Carpels 5 to 7, 3 to 5-seeded. Hook, 
fil. FI. Br. Ind. I, 35. W. excelsa , H. f. and Th. FI. Ind. I, 67 (not of 
Jack). W. subsessilis , Miq. FI. Ind. Bat. Suppl. i. 618; Ann. Mus. Lugd. 
Bat. i. 315, t. 9. 

Malacca, Singapore; extends to Sumatra, Banka, Borneo and pro- 
bably to other islands of the Archipelago. 

2. W. oblong A, Wall. A tree. Young branchlets thin, sparsely 
tomentose, the old glabrous. Leaves rather distant, on moderate 
channelled (not winged) petioles, oblong to elliptic, acute at base and apex, 
entire or distantly serrate or sub-serrate, nerves 9 to 12 pairs : length of 
blade 6 to 8 in., breadth 3 to 3 5 in. ; petiole 1*5 in. Cymes terminal or 
leaf opposed, few-flowered, shorter than the leaves, tomentose ; pedicels 
about ! in., thickened above, tomentose. Flowers 3 to 5 in. in diam. Sepals 
ovate-rotund, tomentose externally. Petals obovate, entire, veined, yel- 
low. Carpets 8 to 10. H. f. & Th. FI. Ind. i, 67 : Hook. fil. FI. Br. Ind. 
i, 35 : Miq. FI. 2nd. Bat. Yd. 1, pt. ii, p. 11. 

Strait# Settlements in more or less dense forest. Distrib. Sumatra 
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Sect. II. J Euwormia. Filaments all erect and nearly equal in 
length. 

3. W< pulohella, Jack. Mai. Misc. ex. Hook. Comp. Bot. Mag. I, 
221. A shrub. Young parts glabrous. Leaves on short narrowly winged 
petioles, obovate or obovate-oblong, obtuse, entire, truncate or retuse, 
sometimes mucronate, thickly coriaceous, glabrous ; nerves 5 to 7 pairs ; 
length of blade 2*5 to 4 in., breadth 1*5 to 2*5 in. ; petiole *75 in. Flowers 
solitary or in small cymes, axillary or terminal, 2 in. in diam. ; pedicels 2 
in. long. Sepals broadly ovate, glabrous. Petals ovate. Carpels about 
5. Seeds few, with pulpy arillus. H. f. and Th. FI. Ind. I, 68 : Hook, 
fil. FI. Br. Ind. I, 36 ; Miq. FI. Ind. Bat. Vol. I, Pt. ii, p. 11. 

Perak and Malacca; at elevations under 1,000 ft. Distrib. Su- 
matra. 

4. W. meliosmjjfolia, King, n. sp. A small tree, the young parts 
and leaf-petioles softly fulvous- tomentose. Leaves crowded near the 
apices of the branches, coriaceous, obovate-lanceolate to obovate- elliptic, 
acute or acuminate, entire or minutely and remotely serrate, base 
acute, glabrous above except the 14 to 18 pairs of spreading pubescent 
nerves, under surface minutely tomentose ; length of blade 5 to 8 in., 
breadth 3 to 4 in., petiole about 1 in. Flowers about 3 in. in diam., 
axillary, solitary, on slender tomentose peduncles 2 in. long, or in few- 
flowered linear- brae teolate cymes ; peduncles 1 in. long. Sepals ovate- 
oblong, velvety-tomentose externally, glabrous internally. Petals ob- 
lanceolate, pale yellow, veined, wavy* Stigmas about 12, linear, recurved. 
Follicles with several compressed, arillate seeds. Dillenia meliosmae- 
folia , Hook. fil. & Th. FI. Br. Ind. I, 36. 

Malacca, Perak. 

Originally described as a Dillenia by Sir Joseph Hooker who had 
not seen the fruit. 

5. W. Scortechinii, King, n. sp. A tree 60 to 70 feet. Branchlets 
thick, scarred, puberulous or glabrous. Leaves coriaceous, obovate-ob- 
long, shortly acuminate, undulate-crenate, narrowed to the petiole : upper 
surface shining, glabrous except the midrib and nerves which are minute- 
ly pubescent as is the under surface : nerves prominent on the under 
surface, 26-30 pairs each ending on the margin of the leaf in a tuft of 
hairs ; length of blade 4 to 6*5 in., breadth 2 to 3 ; petiole *5 to 2 in., winged 
and expanded at the base. Cymes supra-axillary, sub-terminal, dicho- 
tomous, pubescent ; bracteoles oblong, *3 in. long ; pedicels *25 in. long* 
Flowers when expanded about l in. broad. Sepals 5, puberulous 
externally, broadly ovate, ♦ coriaceous*. Petals 0. Anthers equal in 
length to the filaments, slightly hairy. Ovaries 3 to 5, usually 4. Ripe 
fruit unknown. 
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Perak* Father Seorteehini. 

Collected only by Seorteehini who left a MS, desoription of it , un- 
der the name TFormta apetala. But, as that name is pre-occupied by a 
species of Gaudichaud, I have rechristened it after its lamented 
discoverer. In his description Father Seorteehini says that, although he 
opened many buds, he never could find any trace of petals. In stamens 
this agrees with the Euwormia section of Wormia : but whether it is 
really a Wormia and not a Dillenia cannot be settled until ripe fruit/ is 
found. • 

Species of which flowers are unknown . 

6. W. Kunstleri, King, n. sp. Young branches thick, rugose 
pubescent. Leaves on channelled petioles, obovate-oblong, blunt, the base 
narrowed, slightly sinuate-crenate, glabrous except the pubescent midrib 
and 18 to 22 pairs of nerves : length of blade 6 to 8 in., breadth 3*5 to 4 
in. ; petiole ^nearly 2 in. Cymes leaf-opposed, few-flowered, tomentose ; 
peduncles about 1 in. Sepals broadly ovate, glabrous, thick. Young 
seeds arillate. 

Perak. King’s collector No. 5905. The only specimens have 
unripe fruit. 


5. Dillenia, Linn. 

Characters of Wormia except that the flowers are more often solitary 
and are sometimes white ; the carpels are rather more numerous, are 
never dehiscent, cohere in the axis, land are enveloped in the thickened 
accrescent calyx ; while the seeds are exarillate. 

1. D. indica, Linn. A tree : the young branches tomentose. 
Leaves crowded at the ends of the branches, coriaceous, lanceolate or 
ovate-lanceolate, sharply serrate, glabrous above, pubescent beneath 
especially on the 30 to 40 pairs of stout nerves : length of blade 8 to 12 in., 
breadth 3 to 4 in., petiole 1 to 1*5 in., channelled, sheathing at the base. 
Flowers 6 to 9 in. in diam., solitary, axillary, on short tomentose pedicels 
2 to 3 in. long. Sepals orbicular, concave, fleshy. Petals white, obovate- 
oblong, undulate. Inner stamens longer than the outer and arching 
over them. Pistils about 20 ; the stigmas lanceolate, recurved, radiating. 
Carpels 1-celled with many reniforra hairy seeds. Ham. Linn. Trans. 
XY, 99 : H. f. and Th. FI. Ind. I. 69, Hook fil. FI. Br. Ind 1, 36 ; Martelli in 
Malesia III, 154. D. speciosa , Thunbg, Linn. Trans, i, 200 : DO. Prod, i, 
76 ; Roxb. FI. Ind. ii, 651 ; W. & A. Prod. 5 ; Wight Ic. 823 ; Miq. FI. Ind. 
Bat. Vol. I, Pt. ii, 11. D. elliptica f Thunbg. Linn. Trans. I, 200. 

Tropical Forests of the Indo-Slalayan Region. Distrib. India, Ceylon. 

2. D. 0VATA, Wall. A tree, the branchlets as thick as a quill, soft- 
ly tomentose. Leaves coriaceous, ovate or obovate-rotund, apex sub- % 



lS8fc] Ming— -Materials for a Flora of the Malayan' Peninsula. 867 

acute, rounded or emarginate ; minutely denticulate or sub- entire ; 
glabrous above except the 16 to 20 pairs of sub-horizontal pubescent nerves, 
fuscous-tomentose beneath ; blade 3-5 to 7 in. long by 2*75 to 3*5 in. broad, 
petiole about* 1 in. tomentose. Flowers solitary 6 to 8 in. in diam. $ pe- 
>d uncles stout*, tomentose, 2*5 in. long. Sepals reflexed, ovate, concave, 
thick, minutely adpressed-tomentose in the middle externally, the margins 
and inner surface glabrous. Petals obovate, yellow, veined. Stigmas 
about"15, long, linear, recurved. H. f. and Th. FL Ind. I, 70 ; Hook. fil. 
FL Br. Ind. 1*36 : Miq. FI. Ind. Bat. Yol. 1, Pt. ii, 12. 

* Penang and Perak. In tropical forests. 

I have seen no ripe fruit of this, nor have 1 found any description of 
the ripe fruit. I am therefore unable to say whether the sepals and 
seeds are those of a Dillenia or a Wormia. This comes near D . aurea , 
but the panicles are much laxer and the petioles longer. 

3. D. aurea, Sm. Ex. Bot. 93, t. 92. A tree, the Jbranchlets as 

thick as the little finger, glabrous, scabrid : young parts rufous-serice- 
ous. Leaves obovate, blunt or acute, crenate-dentate, glabrous above 
except the 20 pairs of pubescent, bold, sub- transverse nerves ; under 
surface softly puberulous : length of blade 5 to 8 in. : breadth 3 to 4*5 
in. : petiole 1*25 to 2 in., sheathing at the base. Flowers solitary, from 
shortened branches, 4 to 5 in. diam. ; peduncles stout, 1 in. or more. Sepals 
oblong, obtuse, concave, fleshy, adpressed-pubescent externally when 
young, when old glaucous. Petals obovate, yellow, veined^ Stigmas 
about 10, linear, radiate. DC. Prodv. i. 76 ; Wall Cat. 6624 ; H. f. & T. 
FI. Ind. 70. Hook. fil. FL Br Ind. I, 37 : Miq. FI. Ind. Bat. Vol. I, 
pt. ii, 12 ; Martelli in Malesia III, 155. D. urnata , Wall. PI. As. Bar. i, 
21, t. 23 : Cat. 947. I), speciosa , Grill. Notul. iv, 703. Colbertia 

obovata, Bl. Bigdr. 6. 

Throughout the Indo- Malayan region, at low elevations. 

4. D. reticulata, King, n. sp. A large tree. Leaves very coria- 
ceous, obovate-elliptic, obtuse ?, dontate ; the base truncate, cordate ; 
upper surface glabrous except the impressed midrib and nerves, which 
are pubescent ; under surface pubescent, the midrib and nerves very 
strong ; reticulations minute, very bold, areolar ; nerves 32 to 36 pairs, sub- 
horizontal ; length of blade 10 to 18 in., breadth 7 tol2 in., petiole 2 to 3 in. 
winged, much expanded at the base. Cymes lateral and terminal, short, 
branching, 10 to 12 flowered, pubescent ; pedicels stout, bracteolate. Sepals 
thick, broadly elliptic to orbicular, 1 in. in diam., pubescent Externally. 
Petals oblong, concave, 1*5 in. long. Stamens in many series j the outer 
inflexed, introrse ; the inner erect and* ex tr or so. Pistils about 9, puber- 
ulous j stigmas linear, radiating, ovules ex-arillate. 


47 
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Perak. Father Scort echini. 

Ripe fruit is unknown and it is possible that the seeds may be 
aril late. It has, however, the facies of a Dillenia rather than of a Wor- 
mia. ' In leaf this resembles D. eximia , Miq., but that plant has broader 
leaves much more narrowed to the base. It also resembles D. grandi - 
folia, Wall., but is distinguished by its closer nerves and remarkable 
areolar reticulations. 

Species imperfectly known. 

5. D. grandifolia, Wall. Leaves oblong-lancoolate, , acute, serrate, 
softly hairy above, tomentose beneath ; nerves about 40 to 50 pairs, trans- 
verse : length of blado 24 in., breadth 9 in. ; petioles stout, 5 to 6 in. long, 
densely tomentose as is the midrib. H. f. & Th. FI. Ind. I, 71 ; Hook, 
fil. PI. Br. Ind. I, 38. Miq. PI. Ind. Bat. Vol. I, pt. ii, 12. ' 

Penang and Malacca. 

Known ronly by a few imperfect specimens in Herb. Waliicb. 
D. eximia , Miq., from Sumatra, is a species also known only by a few 
leaf specimens which I have examined. The two differ as above described 
and may belong to Wormia. 

Order III. MAGNOLIACEiE. 

Trees or shrubs, sometimes climbing, often aromatic, wood-tissue 
with glandular markings. Leaves alternate, quite entire or toothed, 
stipulate pr not. Flowers axillary and terminal, often showy, white, 
yellow or red, sometimes unisexual, r Sepals and petals' very deciduous, 
bypogynous, arranged in whorls of 3. Stamens indefinite, hypogynous, 
filaments flattened or terete, free or monadelphous ; anthers basifixed, ad- 
nate cells bursting longitudinally. Carpels indefinite, free or partly 
cohering in one whorl, or in several on an elongate axis ; styles short or 
rarely long, stigmatose on the inner surface ; ovules 2 or more, on the 
ventral suture, anatropous or amphitropous. Fruit baccate, or follicular, 
or of woody dehiscent carpels, which are sometimes arranged in a cone. 
Seeds solitary or few, sometimes pendulous from a long funicle, testa 
single and crustaceous, or double, the outer fleshy ; albumen granular or 
fleshy and oily ; embryo minute, cotyledons spreading, radicle short, 
blunt, next the hilum. — Distrib. Chiefly natives of the tropical and 
temperate Asiatic mountains and United States, a few are Australian; 
species about 80. 

Trib6 1. Magnolias . Flowers bisexual. Erect shrubs or trees. Sti- 
pules conspicuous, convolute and embracing the leaf-buds, deciduous. 
Carpels on an elongated axis. 

Carpels not separating from the carpophore; 
dehiscing dorsally: 
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Carpophore sessile, carpels closely packed* 

Frnifc, elongate, cylindrio, ovules 2 ... 1 . Magnolia. 

„ ovoid, ovules 6 ... ... 2. Manglietia . 

Carpophore stalked, carpels distant ... 3. Miohelia. 

Carpels when ripe separating from the sessile 
carpophore and dehiscing ventrally .,,4. Talauma. 

Tribe II. Winterice. Flowers usually bisexual. Shrubs 
or small trees. Stipules 0. Carpels in one whorl 5. TlUcium. 

Tribe III. Schizandrea. Flowers unisexual. Climb- 
ing shrubs. Leaves exstipulate. ^ 

Carpels of fruit capitate ... ... ... 6. Kadsura . 

1. Magnolia, Linn. 

Trees or shrubs. Leaves evergreen or deciduous ; buds enveloped 
in the convolute stipules, which are connate in pairs. Flowers large, 
terminal. Sepals 3. Petals 6 to 12, 2 to 4-seriate. Stamens numerous, 
many-seriate, filaments flat ; anthers adnate, introrse. Oynophore 
sessile. Carpels many, imbricated on a long axis, 2-ovuled, persistent ; 
stigmas decurrent on the ventral suture. Fruit an elongated axis, with 
persistent adnate 1-2-seeded dorsally dehiscing follicles. Seeds pendu- 
lous from the carpels by a long cord ; outer walls of testa fleshy i 
albumen oily. — Distrib. Temp. N. America, temp, and trop. E. Asia and 
Japan ; species about 16. 

M.*Maingayi, King, n. sp. A tree. Young branches and inflores- 
cence densely clothed with pale shaggy hair. Leaves membranous, 
oblanceolate-oblong or obovate, acuminate, narrowed to the rounded 
base ; upper surface glabrous, the lower glaucous, the midrib sparsely 
villous ; nerves 16 to 20 pairs ; length of blade 6 to 8 in., breadth 2*5 to 3 
in., petiole *3 in. Flowers terminal, solitary, shortly pedunculate, buds 
ovoid, the stipular hood villous like the pedicel. Sepals 3, oblong. 
Petals about 6, of the same shape as the sepals but smaller, yellowish- 
white, glabrous, 1 to 1*3 in. long. Ovaries villous. Ripe fruit cylin- 
dric, 1*5 in. long by *6 in. diam. ; the individual carpels ovoid, not beaked, 
•35 in. long, villous. 

Malacca, (Maingay No. 17), Perak, Penang ; in dense low forest up 
to 2,500 feet. 


2. Manglietia, Blume. 

Trees ; foliage aud inflorescence of Magnolia . Sepals 3. Petals Got 
more, 2- or more-seriate. Stamens very numerous, many-seriate ; 
anthers linear, adnate, introrse. Qynophore sessile. Ovaries many, 
cohering in an ovoid head j stigma decurrent on the ventral suture ; 
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ovules 6 or more. Fruit ovoid ; carpels persistent, dehiscing dorsally. 
Seeds as in Magnolia.— Distrib. Mountains of tropical Asia ; species 6. 

1. M. Sebassa, Miq. Ann. Lugcl. Bat. IV, 71. A shrub. Adult 
branches with pale shining bark ; young tawny villous, as are the petioles 
and spathoid hood of calyx. Leaves coriaceous, oblong or oblanceolate, 
acute, much narrowed at the base, glabrous and shining on both surfaces, 
bullate ; nerves 14 to 20 pairs, prominent; length of blade 11 to 14 in., 
breadth 4*5 to 7 in., petiole 1 in., much thickened at base. Flowers 
solitary, terminal, on villous peduncles 2 to 3 in. long. Spathoid hood 
densely adpressod fulvous- sericeous. Sepals and petals about 9, fleshy, 
pale yollow, from obovate to* oblong, abruptly contracted into a claw at 
the base, nearly 2 in. long. Stamens with very stout filaments. Pistils 
about 20. Ripe carpels ( fide Miquel) oblong, lenticellate. Miq. 1*1.- 
Ind. Bat. Suppl. 3G7. 

Perak, Kunstler ; in dense jungle, at elevations of about 1500 feet: 
only once collected. Distrib. Sumatra. 

The specimens collected by the late Mr. "Kunstler are without- fruit. 
They agree in other respects with the Sumatran specimens on which 
Miquel founded the species. 

2. M. gtjAUCA, 131. Bat. Verb. IX, 149. A tall glabrous tree. 
Leaves coriaceous, oval or obovate-oblong, slightly acuminate, the edges 
slightly recurved when dry, glaucescent beneath ; nerves 12 to 14 pairs, 
not prominent ; length of blade 5 to 7 in., breadth 2*5 to 3 in. ; petiole 
*75 to 1 5 in. Flowers torminal, solitary, on annulate peduncles .1 to T5 
in. long, yellowish, about 1 5 in. long. Stipular hood broadly ovate, 
glabrous. Sepals and petals 9, greenish- yellow, oblong, sub-acute, those 
internal smaller. Filaments short. Pistils numerous. Ripe fruit ovoid, 
the size of a hen’s egg, glabrous. Seeds with a red fleshy arillus. 
Bijdr. 8 ; PI. Jav. Magnol. 22, t. 6. Miq. FI. Ind. Bat. Vol. I, pt. 2, p. 15. 

Perak at 3,000 feet, Distrib. Java. 

3. M. Scortechini, King, n. sp. A tree. The young branches, 
stipules and under surfaces of the leaves minutely rufous-pubescent. 
Leaves thinly coriaceous, lanceolate, narrowed to base and apex, the latter 
subacute ; upper surface shining, reticulations minute, distinct on both 
surfaces ; nerves about 12 pairs ; length of blade 35 to 4 in , breadth 
1*25 in., potiolo *3 to *4 in. Flowers solitary, axillary, on annulated pedi* 
cels shortor than the petioles : stipular hood rufous, silky. Sepals and 
petals about 12, similar, *5 in. long, linear-lanceolate. Stamens linear. 
Fruit ovoid (young ’5 in. long) on a short gynophore, rufous-pubescent. 
Carpels 6 to 8. 

Perak. Father Scortechini. 

The only specimens of this have unripe fruit. The ovaries have 
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pn|y i ovule, but apparently it is a MangUetia and I put it into this genu* 
provisionally. The small rufous leaves, shining on the upper surfaces, 
and small axillary flowers mark it as distinct from any other Indo- 
Malayan Magnoliad . 


3. Michelia, Linn. 

Trees. Leaves as in Magnolia . Flowers axillary, solitary or termi- 
nal. Sepals and petals similar, 9 to 15 or more, 3- or more-seriate. 
Stamens as in Magnolia . Gynophore stalked. Carpels in a loose spike, 
stigma decurrent; ovules 2 or more. Fruit a lax or dense elongate 
spike of coriaceous dorsally dehiscing carpels. Seeds of Magnolia.— 
Distrib. About 15 species ; temp, and trop. Mountains of India. 

1. M. Champaca, Linn. A tall tree, the branchlets pubescent. 
Leaves membranous, ovate-lanceolate, acuminate, rather abruptly narrow- 
ed to the base, shining above, pale and glabrous or puberulous beneath ; 
main nerves thin, 12 to 16 pairs ; length of blade 4*5 to 9 in. ; breadth 
225 to 8*5 in. ; petiole 1 to 1*5 in. Flowers yellow, solitary, axillary or 
terminal, shortly pedunculate ; buds narrowly ovoid, the stipular hood 
silky. Sepals oblong. Petals about 15, narrowly oblong, 1 in. long. 
Ttipe fruit 3 to 6 in. long : individual cefrpels ovoid, lenticellate, woody. 
DC. Prodr. i, 79 ; Roxb. FI. Ind. ii, 656 ; W. & A. Prod, i, 6 ; Wight 
111. i, 13; Blume FI. Jav. Magnol. t. 1, Bijdr. 7 ; H. f. & T. FI. Ind. 79. 
Hook. fil. FI. Br. Ind. I, 42 : Miq* FI. Ind. Bat. Vol. I, pt. ii, 16 ; M. 
rufinervis , DC. 1. o. 79 ; Bl. Bijdr. 8 ; M. Doldsopa , Ham. ex DC. 1. c. ; 
Don Prodr. 226 ; Wall. Tent. FI. Nep. t. 3 ; M. aurantiaca , Wall. Cat., 
Plant. As. Rar. t 147. M. Uheedii , Wight 111. i. 14, t. 5, f. 6. M . pub- 
inervia , Bl. FI. Jav. Magnol. p. 14, t. 4. 

In temperate forests in the Straits Settlements, but not common. 
Distrib. India. 

2. M. Montana, Bl. in Verh. Bat. Gen. IX, p. 153. A glabrous tree. 

Leaves thinly coriaceous, shining, obovate or obovate-rotund, shortly and 
abruptly apiculate, rather suddenly narrowed to the base ; nerves 10 to 12 
pairs, thin, spreading ; length of blade 6-7*5 in., breadth about 4 in. ; 
petiole, slender '75 in. Flowers white, 1*5 in. in. diam., solitary, terminal 
or axillary, on annulate peduncles about *5 in. long. Buds cylindric. 
Sepals and petals about 8, oblanceolate or lanceolate. Pistils 3 to 4. 
Carpels usually single, sub-globuiar, 1*5 in. long, the walls lenticellate, 
woody, *5 in. or more thick. Bl. Bijdr. 7, FI. Jav. Magnol. p. 15, t. 5 : 
Miq. FI. Ind. Bat. Yol. I, Pt. ii, 17. • 

Perak, at low elevations. Java, on the mountains. Distrib. Eastern 
Himalaya. 4 

Specimens from the E. Himalaya have less obovate leaves*, and rather 
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larger flowers on longer peduncles : but in other respects they agree* with 
the Java plant. This species is readily distinguished by its enormously 
large, solitary, woody carpels. 


4. Talauma Juss. * 

Trees or shrubs. Leaves and inflorescence of Magnolia . Sepals 3. 
Petals 6 or more, in 2 or more whorls. Stamens very numerous, many- 
seriate: anthers linear, introrse. Oynophore sessile. Ovaries inde- 
finite, 2-ovuled, spiked or capitate : stigmas decurrent. Varpels woody, 
separating from the woody axis at the ventral suture, and dehiscing so 
as to leave the seeds suspended from the axis by an elastic cord. Seeds 
of Magnolia . Distrib. Tropics of Eastern Asia, & South America : Japan. 
Species about 18. 

1. T. lanigera, Hook. fil. & Th. PI. Br. Ind. I, 40. A small tree. 
Young leaves, petioles and branches, the peduncles, outer surface of the 
stipular involucre enveloping the calyx, and B the ovaries densely fulvous- 
tomentose. Leaves sub-coriaceous, oblong or oblaneeolate, abruptly 
and shortly acuminate, narrowed at the base, when adult shining and 
glabrous except on the lower half of the midrib below ; length of blade 9 
to 12 in., breadth 2*5 to 4 in.; petiole 1 to 1*5 in., thickened below. 
Sepals and petals white, ovate 1 ', tomontose at the very base. Ripe fruit 
3 to 4 in. long by 2 in. broad ; the carpels glabrescent when quite ripe, 
beaked, 1*5 in. long. 

In open forest on low hills ; Pofcak and Malacca. 

From Miquel’s description of his T. villosa, (FI. Ind. Bat. Suppl. 
366,) that species and this must be very closely allied; and, if they 
are identical, Miquel’s name, dating 1860, must take precedence of Hf. 
& T.’s, which was published in 1875. 

2. T. Andamanica, King, n. sp. A glabrous shrub or small tree. 
Leaves sub-coriaceous, oblanceolate-oblong, rarely lanceolate, the apex 
(usually rather abruptly) acute, below gradually narrowed to the petiole ; 
both surfaces shining ; main nerves 10 to 14 pairs, thin but prominent 
below; length of blade 7 to 10 in., breadth 2*5 to 3*5 in. ; petiole *5 to 1 
in., expanded at the base. Flowers solitary, sub-globose, 1*5 in. long : 
on thick terminal annulated pubescent peduncles 1 in. long : stipular 
hood of calyx glabrous. Sepals 3. Petals 6 ovate or obovate. Ripe 
fruit globose, pyriform, 1*5 in. long ; the individual carpels rhomboid, 
6 in. long and nearly as broad, shortly beaked : seeds *4 in. long. 

Andaman Islands, on Mount Harriet. 

, In leaf this closely resembles T. Rabaniana , H. f. and Th., but has 
smaller fl6 T ers and fruit. The individual carpels of this are not more 
than a third the size of tho*se of T. Rabaniana , which are more than 
1 inch long and narrowly oblong and not rhomboidal. 
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3. T. 3 I 0 TABILIS, Bl. FI. Jav. Magnol. p. 35, t. 10, 11, 12, fig. B. A 
glabrous shrub. Leaves oblong-lanceolate, aouto at either end, slightly 
unequal at the base, sub-coriaceous, shining on both surfaces ; nerves 
about 12 pairs, spreading ; length of blade 5 to 8 in., breadth 2*25 to 2*75 
in. 5 petiole *75-8 in , thickened at the base, minutely muriculate when dry 
as is the midrib. Flowers solitary, terminal, on annulate peduncles about 
1*5 in. long: stipular hood fuscous-villous. Sepals 3, broadly ovate. 
Petals 6, in 2 whorls, broader than the sepals, sometimes obovate, coneave, 
connivent, pasjing from rosy green to reddish brown. Ripe fruit ovoid, 
1*5 to 2 in. long, pubescent at first, ultimately glabrous: individual 
carpels, rhomboid, lenticellate, with blunt recurved beaks *75 to 1*25 in. 
long. Korth. in Ned. Kruik. Arch. II, 98 ; H. f. and Th. FI Ind. I, 74 ; 
Hook. fil. FI. Br. Ind. I, 40; Miq. FI. Ind. Bat. Vol. I, pt. ii, 14: 
Manglietia Oandollei , Wall. Cat. (not of Bl.). 

In the Straits Settlements, in shady damp spots near water. Distrib. 
The Malayan Archipelago. 

A very variable Bhrub of which Blume distinguishes 3 varieties. 
All the specimens I have seen from the Straits have glabrous leaves : 
but Blume and others describe the leaves as often pubescent or even 
pilose below. 

4. T. Kunstleri, King, n. sp. A tnee, 25 to 30 feet high; glabrous, 
except the peduncle and unripe carpels. Leaves oblong-lanceolate, 
acuminate at base and apex, thinly coriaceous, both surfaces shining, 
nerves 10 to 14 pairs, length of bladp 6 to 9 in., breadth 1*75 to 2*5 in. ; 
petiole *5-1*25 in., slender, the base much thickened. Flowers terminal, 
solitary, on ovoid, scarcely expanding, *85 in. long, erect pubescent 
annulate peduncles 1 in. long. Sepals 3 and petals 6 scarcely exceeding 
the stamens, broadly elliptic, fleshy, glabrous, waxy white. Anthers 
sessile, more than *5 in. long. Pistils 6 to 8, linear, pubescent. Ripe 
fruit ovoid, pointed, 1*25 in. long and *75 in. in diam. ; individual 
carpels *75 to 1 in. long, with short stout sub-terminal beaks. 

* Perak, in dense forest at elevations of from 3,500 to 4,000 feet. 

1 here subjoin a description of a new-species from Sumatra. 

5. Talauma Forbesii, King, n. sp. A small tree or shrub ; glabrous 

except the peduncles which are adpressed villose. Leaves oblong-lanceo- 
late, acuminate both at baso and apex, green and shining on both sur- 
faces, thinly ooriaceous, nerves 12 to 15 pairs, length of blade 4*5 to 6 in., 
breadth 1 to 1*5 in. Flowers terminal, solitary, erect, *75 in. long, on 
stout peduncles. Stipular hood of calyx densely covered with adpressed, 
fulvous silky hair ; buds pointed. Sepals and petals about the same 
length, white, nearly glabrous. Ripe fruit 1*25 in. long ; the individual 
carpels *6 in. long, ovate, rugose, with short terminal beak. Seeds 4 in. 
broad, by 3 in. long, the base compressed. • 
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Sumatra, oh Kaiser’s Peak &c, at elevations of 5,000 to 6,500 feet. 
Forbes, Nos. 1853, 2066 and 220 4u 

This resembles T. pumila , but its leaves are not glaucous beneath 
and they have more nerves : moreover the flowers are smaller and not 
drooping, the petals ovate and not obovate, and the carpels are Only about 
half the length of those of that species. 

5. Illicium, Linn. 

Evergreen aromatic shrubs or small trees. Leaves quite entire, 
pellucid-dotted. Flowers bi-sexual or unisexual, solitary or fascicled, 
yellow or purplish. Sepals 3 to 6. Petals 9 or more, 3- many seriate. 
Stamens indefinite, filaments thick : anthers adnate, introrse. OvarXes 
indefinite, 1-seriate, 1-ovuled ; style subulate, recurved. Fruit of spread- 
ing compressed hard follicles. Seeds compressed, testa hard, shining ; 
albumon fleshy. Distrib. North America, China, Indo-Malaya ; species 
about 6. 

T. Cambodianum, Hance in Journ. Bot. 1876, p. 240. A small 
glabrous tree. Leaves opposite or in whorls of 3 or 4, coriaceous, ob- 
lanceolate or obovate-lanceolate, rarely lanceolate, acuminate, entire ; 
length of blade 3 to 4*5 in., breadth 1 to 2 in., petiole loss than 5 in. 
Flowers red to wliito, 4 in. in diam., on long, slender, axillary .pedicels, 
Solitary or in groups of 3 or 4. Sepals 3 or 4, rotund. Petals about 9, di- 
minishing in size inwards, ovate-oblong, blunt. Sta7nens 9 to 13 in a 
single row, the filaments about as long as the anthers. Follicles 8 to 12, 
beaked, radiate. Pierre t Flore Forestiere do la Cochin Chine, t. 4. 

Perak, in dense forests at elevations of from 3,600 to 7,000 feet. 

There is some variability as to the shape and size of the sepals : 
sometimes they are triangular and much smaller than the petals, in? 
other specimens they resemble the petals both in size and shape. The 
stamens also vary in number, but they never form more than a single 
row. The texture of the leaves in some plants is thin and membranous, 
in others almost coriaceous. It is possible there may be two species 
included in this. 

T. EVENiUM, King, n. sp. A small glabrous tree. Leaves very 
coriaceous, opposite or in whorls of 3, oblanceolate or obovate-oblong, 
the apex with an abrupt blunt short acumen, the base elongate-cuneate,. 
gradually narrowed to the short thick petiole ; nerves undistinguishable 
(when dry) ; length of blade 3'5 to 5 in., breadth 1*25 to 2 in. : petiole 
•3 in. or less. Flowers globular, ^ in. in diam., pedicellate, solitary or in 
2 to 3- flowered racemes ; pedicels with a few minute bracteoles near the 
apex, about 1 in. long. Sepals, and petals 8 or 9, rotund, fleshy, similar, 
or the former a little smaller. Stamens 30 to 50, in several rows, 
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filaments shorter than the anthers ; connective of outer stamens narrow, 
of the inner broad. Female flowers unknown. 

Perak, Scortechini. 

This species was collected only once by the late Father Scortechini. 
All the flowers which I have seen are male ; and, as no unisexual species 
of this genus has hitherto been described, I have modified the generic 
definition accordingly. This differs from T. Cambodiannm in having 
very coriaceous leaves with shorter petioles, smaller flowers, and much 
more numerous stamens. 

* 6. Kadsura, Kaempfer. 

Climbing glabrous shrubs. Leaves exstipulate. Flowers unisexual, 
white, yellow or reddish, axillary, or in the axils of scales noar the base 
of short lateral leafy branches. Sepals and petals 9 to 12, imbricate in 
about 3 series. & Stamens 5 to 15 or more, in a spiral series ; filaments 
very short, free or subconnato, often fleshy ; anthers free or subim- 
mersed in a fleshy head of confluent filaments, cells small remote. $ 
Ovaries many, densely imbricated ; stigma sessile ; ovules 2 to 4. Fruit a 
globose head of indehiscent, fleshy, 1-seeded carpels. Seeds 1 or 2, sus- 
pended, albumen fleshy, testa crusfcaceous ; embryo minute. — Distrib. 
Temp, and subtrop. Asia : species about 7. 

1. K. scandens, Bl. FI. Jav. ScliizandrecBj p. 9, t. 1. A woody 
glabrous climber 30 to 40 feet long ; the bark dark-coloured, irregularly 
striate. Leaves coriaceous, broadly ovate to ovate-oblong, shortly acu- 
minate, entire, the base rounded very slightly decurrent towards the 
petiole ; main nerves about 5 pairs, sub-erect ; length of blade 4 to 6 in., 
breadth 2 to 4 in. ; petiole about 1 in., expanded at the base. Flowers 
axillary, with a few from the trunk below the leaves, solitary, on bracteo- 
late peduncles, those of both sexes similar. Calyx of 3 triangular sepals 
much shorter than the petals and united at the base. Petals ovate- 
oblong, blunt, fleshy, erecto-patent, sub-concave. Male flowers with 
numerous short, cuneate, equal, stamens densely packed on an ovoid, 
fleshy, receptacle ; the connective fleshy, the anthers sub-truncate, 2- 
celled. Female flowers without stamens, the ovaries numerous, com- 
pressed ; the stigmas sessile, elongate, fleshy. Ripe fruit sub-globose, 
2 to 2-5 in. in diarn. ; the individual carpels sessile, globose or subcom- 
pressed, fleshy, mucronate or beaked, less than *5 in. in diam. Miq. Fir 
Ind. Bat, Vol. I, Pt. ii, 19 ; K . cauliflora } Bl. 1. c. p. 11, t. 2 ; Sarcocarpon 
scandens , Bl. Bijdr. 21. 

Perak, Peuang ; at low elevations. Distrib Java, Sumatra, and 
probably in the other islands of the Archipelago. 

2. * K. cauliflora, Bl. FI. Jav. Schizand. 11, t. 2. A stout woody 

48 



376 G. King — Materials for a Flora of the Malayan Peninsula . [No. 4, 

climber, 30 to 40 feet long ; bark of young shoots dark, smooth ; that 
of the main stem corky, furrowed, lenticellate. Leaves ovate-rotund or 
broadly ovate, slightly and rather abruptly acuminate, the base broad and 
rounded; nerves 5 to 7 pairs, ascending; length of blade 6 to* 7 in,, 
breadth 3*4 to 4*5 in., petiole 1 to 1*5 in. Flowers usually from the stem 
below the leaves, solitary or fascicled, on bracteolate peduncles ; rarely 
axillary. Sepals and petals as in the last, but larger and more ovate. 
Carpels on pedicels *5 in. long. Miq. FI. FI. Ind. Bat. Vol. I, pt. 2, 
p. 19. 

Perak, Scortechini and King’s Collector. 

This is very near K. scande?is , but has corky bark, larger leaves, 
larger and less orbicular petals, and the flowers are mostly on the old 
wood and rarely axillary. 

3. K. Roxburghiana, Arn. in Jard. Mag. Zool. and Bot. II, 546. A 
glabrous woody anc i stout climber, with rough bark. Leaves membranous, 
ovate, obovate or oblong, acute or shortly acuminate, entire, the base 
narrowed; main nerves 7 to 8 pairs, not prominent; length 4 to 6 in., 
breadth 1’75 to 2*5 in., petiole *5 in. Flowers 5 in. in diam., axillary, 
solitary, on bracteolate pedicels ’5 in. or more long. Sepals and petals 
rotund, concave, fleshy. Filaments connate into a column, the upper 
the smaller. Pipe fruit globose, «1 to 2 in. in diam. Carpels cuneate with 
rounded tops. Hook. fil. & Thoms. FI. Ind. I, 83 ; Hook. fil. FI. Br. 
Ind. I, 45. Kadsura japonica , Wall. Tent. FI. Nep. t. 12. Uvaria 
Jieteroclita, Roxb. FI. Ind. ii, 663. 

Andamans. Distrib. The base of the Eastern Himalaya and Khasia 
Hills. 

4. K. lanceolata, King, n. sp. A slender woody climber, 20 to 
30 feet long. Leaves thinly coriaceous, lanceolate or ovate-lanceolate, 
slightly unequal-sided, acuminate, the base cuneate or rounded, edgos 
slightly recurved when dry ; nerves obscure, about 12 pairs ; length of 
blade 3 to 4 in., breadth 1*5 in., petiole *35 in. Flowers solitary, axillary, 
globular, 3*5 in. in diam., on minutely bracteolate peduncles shorter 
than the petioles. Sepals about 3, triangular, much smaller than tho 
petals. Petals about 9, rotund or broadly ovate, cream-coloured, fleshy, 
slightly concave. Stamens as in K . scan dens* Pipe fruit globular, *75 in, 
in diam. or less. Pistils numerous, the stigmas minute, subterminal. 
Carpels ovoid, the apices truncate, tho minute, lateral stigmas persistent. 

Perak, at elevations of from 500 to 1,000 feet. 

A smaller plant than K. scandens 9 with smaller truncate carpels* 


Order IV, ANONACE-dS. To be taken up subsequently. 
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Obder V. MENISPERMACEJD. 

Climbing or twining, rarely sarmentose, shrubs. Leaves alternate, 
entire or lobed, usually palminerved ; stipules 0. Flowers small or 
minute, solitary fascicled cymose or racemed, dioecious, sometimes 3. 
bracteolate. Sepals 6 (rarely 1 to 4, or 9 to 12), usually free, imbricate 
in 2 to 4 series, outer often minute. Petals 6 (rarely 0 or 1 to 5), free or 
connate, d Flowers : Stamens hypogynous, usually one opposite each 
petal, filaments free or connate ; anthers free or connate, 2-celled. Rudi- 
mentary carpels small or 0. 9 Flowers : staminodes 6 or 0. Ovaries 3 

(rarely 1, or 6 to 12) ; style terminal, simple or divided ; ovules solitary 
(2 in Fibraurea ), usually amphitropous. . Ripe carpels drupaceous, 
with the style-scar subterminal, or by oxcentric growth subbasal. Seed 
usually hooked or reniform, often cifrved round an intrusion of tho 
endocarp (condyle Miers), albumen oven or ruminate or 0; cotyledons 
flat or semiterete, foliaceous or fleshy, appressed or spreading. — A large 
tropical order ; genera 32 ; species about 100. 

Tribe I. Tinosporece . Flowers 3-merous. Ovaries usually 3. Drupes 
with a subterminal rarely ventral or subbasal style-scar. Seed oblong 
or subglobose ; albumen copious or scanty ; cotyledons foliaceous, usually 
spreading laterally. 

Drupes with a terminal or subterminal style-scar. 

Sepals 6 ; petals 6 ; filaments free 1. Tinospora . 

Sepals 9 ; petals 6 ; filaments free 2. Tinomiscinm. 

Sepals 6 ; petals 0 ; filaments free 3. Fibraurea. 

Drupes with a subbasal style-scar. 

Sepals 6 ; filaments all connate 4. Anamirta. 

Sepals 9; outer filaments free ... ... 5. Goscinium. 

Tribe II. Cocculece. Flowers 3-merous. Ovaries usually 3. Drupe 
with a subbasal rarely subterminal style-scar. Seed horse-shoe shaped, 
albumen copious ; embryo slender, cotyledons linear or slightly dilated. 

Sepals 3 to 10, all imbricate ; petals 4 to 6, stamens 
6 to 10, ovaries 3 to 6, style canaliculate sub- 
3-lobed ... ... ... ... 6. PLypserpa . 

Sepals 9, the inner 3 valvate ; petals 3 or 6, 
ovaries 3, style compressed ... ... 7. Limacia . 

Petals 6; ovaries 3 to 6 ; styles subulate ... 8. Oocculus. 

Petals 6; ovaries 3; style forked ... ... 9. Pericampylus . 

Tribe III. Cissampelidece . Flowers 3 to 5-merous. Ovaries usually 
solitary. Drupe with a subbasal style-scar j endocarp dorsally murieate 
or echinate. Seed horseshoe -shaped,* albumen scanty; embryo linear, 
cotyledons appressed. 

Sepals 6 to 10, free ; petals of d and *9 3-5, free... 10. Stephania, 

Sepals 4, free ; petals of d 4 connate, of 9 1 11. Cissamp'elos. 
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Sepals 4 to 8, connate ; petals of $ 4 to 8 connate, 
of $ 1 , anthers sessile on a central column ... 12. Cydea . 

Tribe IV. Pachygonece. Flowers usually 3-merous. Ovaries usu- 
ally 3. Drupes with a subbasal or ventral style-scar. Seed curved, 
hooked or indexed, albumen 0 ; cotyledons thick fleshy. 

Sepals 8; petals 2; stamens 4 or 8 ... ... 13. Antitaxis . 

1. Tinospora, Miers. 

c 

Climbing shrubs. Flowers in axillary or terminal racemes or pani- . 
cles. Sepals 6, 2-seriate, inner larger membranous. Petals 6, smaller. 
Male flower : stamens 6, filaments free, tho tips thickened : anther cejls 
obliquely adnate, bursting obliquely. Female flower : staminodes 6,clavate. 
Ovaries 3 ; stigmas forked. Drupes 1-3, dor sally convex, ventrally flat ; 
style-scar subterminal : endocarp rugose, dorsally keeled, ventrally 
concave. Seed grooved ventrally or curved round the intruded sub- 
2-lobed endocarp ; albumen ventrally ruminate ; cotyledons foliaceous, 
ovate, spreading. — Distrib. Species about 8, tropical Asiatic and 
African. 

1. T. crispa, Miers Contrib. Ill, 34. Young shoots glabrous, the 

older bark wartcd. Leaves nfembranous, glabrous, ovate-cordate or 
oblong-acuminate, entire or repand, sometimes sub-sagittate ; length of 
blade 2 to 6 in., breadth 1 to 4 in., petiole 1 to 3 in. Bacemes from the old 
wood, solitary or fascicled. Flowei's 2 to 3, in the axils of ovate fleshy 
bracts, *15 in. long, campanulate, green. Stamens adnate to tho base of 
tho petals, anthers quadrate. Drupe elliptic-oblong, pale yellow, about 
1*5 in. long or less. Hook. fil. FI. B. Ind. I, 96; H. f. & T. FI. Ind. 
183 ; Miq, FI. Ind. Bat. I, pt. i, 78 ; Kurz For. Flor. Burmah, I, 52. 
Menispermum crispum , L. M. verrucosum, Roxb. Fi. Ind. iii, 808. M. 
tuberculatum , Lamk. Cocculns crispus , DC. Prodr. i. 97 ; Hassk. PI. 
Jav. liar. 166. Gocculus coriaceous , Bl. Bijd. 25. 0. verrucosus , Wall. 

Cat. 4966 A. B. 

In all the provinces, but apparently not very common. Distrib. 
Malayan Archipelago : tropical British India. 

2. T. uliginosa, Miers Contrib. iii, 35. All parts glabrous, the 
branches terete, the lax brown bark bearing many 4-lobed warts. Leaves 
snbcoriaceous, remote, ovate or ovate-oblong, acuminate, sub-repand- 
sinuate or entire, the base cordate 5-nerved ; venation prominent ; length 
of blade 3 to 4 in., breadth 1*5 to 2 in. : petiole slender, swollen at the base, 
1 to 2 in. long. Bacemes slender, axillary, longer than the leaves: 
pedicels 1-liowered. Drupe as in T. crispa , but with thinner endocarp. 
Hook. fil. FI. B. Ind. i. 97. Ilook fil. & Thoms. FI. Ind. 105. Gocculus 
petiolaris , Wall. Cat. 
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Malacca, Maingay. Distrib. Java and Borneo. 

A species of which I have seen no good specimen. The foregoing 
description is chiefly copied from Miers. 

4. Tinomisoium, Miers. 

A scandent shrub, juice milky. Flowers racemed. Sepals 9, with 
3 bracts. Petals 6, oblong, margins incurved. Male flower : stamens 6, 
filaments flattened ; anthers oblong, adnate, bursting vertically. Rudi- 
mentary carpets 3. Female floiver unknown. Drupes much compressed, 
^void-oblong, style-scar terminal ; endocarp much compressed, dorsally 
convex, ventrally flat or slightly concave, not intruded. Seed almost 
flat, oblong; cotyledons quite flat, nearly as broad as the thin layer of 
albumen, very thin, closely appressed ; radicle short cylindric. — Distrib. 
3 E. Asiatic species. 

T. petiolare, Miers Contrib. iii, 45, t. 94. Young shoots and 
rachises of inflorescence brown-tomentose : bark of older branches nearly 
glabrous, pale brown, deeply striate, very sparsely verrucose. Leaves 
membranous, glabrous, ovate-oblong, obtuse or shortly and suddenly 
acuminate, entire, the base rounded or truncate, 5-nerved, the nerves 
all sparsely pubescent and 2 of them syiall ; length of blade 4 to 8 in., 
breadth 2 to 4*5 in.; petiole 2 to 5 in., slender. Racemes fasciculate on 
stem tubercles, 4 to 8 in. or even 12 in., long. Flowers # 35 in. in 
diam. ; sepals puberulous. Drupe elongate-ovoid, compressed, 1*25 in. 
long, and *75 in. broad ; endocarp rugose, woody. Miq. FI. Ind. Bat. i. 
pt. i, 87 ; Hook. f. FI. B. Ind. i. 97. 

Common in the Straits Settlements. Distrib. Sumatra. 

Anamirta, Miers. 

Climbing shrubs. Flowers in panicles. Sepals 6, with 2 appressed 
bracts. Petals 0. Male flower : anthers sessile, on a stout column, 2-celled, 
bursting transversely. Female flower : staminodes 9, clavate, 1-seriate. 
Ovaries 3, on a short gynophore : stigma sub-capitate, reflexed. Drupes 
on a 3-fid gynophore, obliquely ovoid, dorsally gibbous, style-scar sub- 
basal ; endocarp woody. Seed globose, embracing the sub-globose hol- 
low intruded endocarp ; albumen dense, of horny granules : embryo 
curved ; cotyledons narrow, oblong, thin, spreading. 

1. A. Loureiri, Pierre Flore Forest. Cochin Chine, t. 110. Gla- 
brous ; bark of the younger branches brown, that of the older pale and 
slightly striate. Leaves su]?- coriaceous, -shining, ovate-rotund to broadly 
elliptic, abruptly and shortly acuminate, entire, the base sometimes 
minutely cordate 5-nerved and with 4 snlall pits between the nerves at 
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their junction with the petioles ; length of blade 4 to 5 in., breadth 3*5 to 
4 in. ; petiole 3 to 3*5 in. slender, swollen and bent at the base. Ra- 
cemes extra-axillary, slender, branched, 3 to 6 in, long. Male flowers 
sessile, 1 in. in diam., anthers 9. Female flower unknown ; ripe inflores- 
cence stout, woody, a foot or more long : pedicel of ripe fruit much 
thickened, clayate, rugose; ripe drupe transversely ovoid, sub-com- 
pressed, 1*25 long by nearly 15 broad; pericarp, thick, fibrous, pulpy; 
endocarp woody, rugose. 

Malacca, Maingay No. 116, 115 (in part). Perak, common. Dis- 
trib. Cochin-China. ^ 

An enormous climber, often with a stem 4 in. in diameter. ■ The 
leaves and male flowers are excellently figured by M. Pierre, who how- 
ever does not appoar to have seen the ripe fruit, . " 


Fibraurea, Loureiro. 

Glabrous climbing shrubs. Leaves Ovate to oblong, 3-nerved. 
Flowers in panicles, Sepals 6, with 3 minute bracts, inner larger. 
Petals 0. Male flower : stamens 6, filaments clavate : anthers terminal, 
adnato ; cells spreading, bursting vertically. Female flower : stami - 
nodes 6. Ovaries 3, ovoid, 2-ovuled ; stigma sessile, punctiform. , Drupes 
1-seeded, oblong, terete, style-scar subterminal; endocarp oblong, 
dorsally convex, ventrally flattened and channelled, hardly intruded. 
Seed oblong, terete, reniform on a transverse section ; albumen copious, 
horny; cotyledons foliaceous, longitudinally curved, oblong, vOry thin ; 
radicle short, cylindric. 

1. F. chlouoleuca, Miers Contrib. iii, 42. Glabrous, the branches 
striate; bark of the young branches brown, of the old pale. Leaves 
coriaceous, ovate-oblong, shortly acuminate ; the base rounded, 5-nerved 
(2 of the nerves joining the central one half an inch above the base) ; vena- 
tion inconspicuous ; length of blade 5 to 9 in., breadth 2*5 to 4 in. ; petiolo 
2 to.4 in., rather slender but swollen and curved towards the base. Pani- 
cles extra-axillary, or from the stem below the leaves, slender, lax, their 
branches horizontal, 3 to 8 in. long. Male flowers 2 in. in^diam., short- 
ly pedicellate ; filaments clavate, flattened. Female flower unknown ; 
the ripe female inflorescence slender, stouter than the leaf-petioles, 
about 1 foot long. Ripe drupes on rather slender terete pedicels which 
are capitate at the apex and *5 i u. long, ovoid, smooth, pulpy, rather 
more than 1 in. long, *75 in. in diam., endocarp smooth. 

Malacca, Perak; not uncommon. Distrib. Sumatra, Borneo. 

This appears to me to be a different plant from Loureiro’s F. tine - 
toria , the type of which is in the British Museum. 
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•• 7. Coscinium, Colebrooke. 

Climbing shrubs. * Flowers in dense globose heads. Sepals 6, with a 
bract, orbicular.* Petals 3, large, spreading, elliptic. Male flower : sta- 
mens 6, filaments cylindric, 3 inner connate to the middle ; anthers ad- 
nate, outer 1- inner 2-celled, bursting vertically. Fern, flower: staminodes 
6. Ovaries 3-6, subglobose ; styles subulate, reflexed. Drupes globose ; 
endocarp bony. Seed globose, embracing a globose intrusion of the 
endocarp ; albumen fleshy, ruminate in the ventral face ; ' embryo 
straight, cotyledons orbicular, spreading, thin, sinuate, laciniate, or 
; fenestrate. — Distrib. Species 2; tropical Asiatic. 

1. 0. fenestratum, Colebrooke in Trans. Linn. Soc. xiii, 65. Young 

shoots faintly striate, shortly tomentose, often ferruginous. Leaves co- 
riaceous/very slightly peltate, rotund-ovato, acute or shortly acuminate, 
the base truncate and sometimes sub-sinuate, shining above, yellow-to- 
mentose beneath, except the 7 stout glabrous nerves ; reticulations pro- 
minent ; length of blade 5 to 7 in., breadth 4 to 6 in. ; petiole 2 to 3 in., 
swollen and bent at base. Plowers in small pedunculate heads, in extra- 
axillary racemes shorter than the leaves. Petals orbicular and, like the 
sepals, persistent. J Ripe drupes on stout pedicels with capitate apices, 
globose, tomentose, *75 in. in diam. ; cotyledons laciniate. Miers in Hook. 
Bot. Mag. t. 6458 ; Contrib. iii. 22, t. 38; H. f. & T. FI. Ind. 178. 
Hook. fil. FI. Brit. Ind. i. 99. 0. Maingayi , Pierre FI. Coch. Chine. 0 . 

Wallichianum and WiglUianum , Miers in Tayl. Ann. Ser. 2, vii. 37, 
Contrib. iii. 23. Menisp. fenestratum^ Gsertu. ; DC. Prod. i. 103; Eoxb. 
FI. Ind. iii. 809. Gocculus Blumeanns t Wall. Cat. 4971, partly: Pereira 
medica , Lindl. FI. Med. 307. 

Straits Settlements, at low elevations, not so common as the next. 
Distrib. Ceylon, and porhaps some of the Malayan Islands. 

The Ceylon specimens have larger leaves and a more condensed 
inflorescence than the Malayau ; but the flowers are alike. Pierre’s 
species 0 . Maingayi is founded on Maingay’s Malacca specimens (Kew. 
Distrib. 117) but I cannot see that they differ specifically from his No. 
118, or from Wallich’s. 

2. C. Blumeantjm, Miers Contrib. iii, 23. Young shoots sub-striate, 
tawny-tomentose. Leave? coriaceous, peltate, oblong, elliptic, rarely 
ovate-rotund, obtuse or acute, the base roundod or truncate, sometimes 
sub-sinuate, shining above, white-tomentose beneath, the 7 nerves bold 
and prominent on lower surface as are the reticulations, length ©f blade 
8 to 12 in., breadth 4 to *1 in, ; petiole 4 to 6 in , swollen at base and 
apex. Male inflorescence *5 in. long,* racemose, densely ferruginous- 
tomentose fthe flower heads *35 in. in diam. Female inflorescence from 
the stem, 8 in. long, its branohes horizontal : drupes globular, tomen- 
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toso. Hook. fil. & Thoms Pl. Ind, 179; Hook. fil. PI. B. Ind. i. 99: Miq. 
FI. Ind. Bat. i. Pfc. 1, 77 : Ooccuhis Blumeanus f Wall. Cat. 5971 partly. 

Climbing like the last on high trees. I have not seen specimens of 
the ripe drupe. 

Limacia, Loureiro. 

Climbing shrubs or small trees : flowers in racemes or panicles. 
Sepals 9, tomentose, in three series ; the two outer smaller, ovate ; the 
inner large, rotund, concave, valvate. Petals 3 or 6, smalt (as large as 
the outer 3 sepals), obovate, clawed, glabrous, embracing the stamens. 
Stamens 3 or 6, free, sub- equal ; filaments short, erect, thickened up- 
wards; anthers connivenfc, cordate, 2-lobed. Fem. flower ; sepals a nd petals 
as in male ; staminodes 6, clavate. Ovaries 3, hirsute. Style short. 
Drupes 3, usually 1 by abortion, obovoid or reniform, fleshy ; style-scar 
subbasal ; erylocarp 3-celled, the 2 lateral cells empty. Seed elongate, 
embracing the intruded endocarp ; ombryo slender, the cotyledons 
linear, plano-convex. Distrib. Tropical Asia. 

1. L. triandra, Micrs Contrib. iii, 112. Branches closely striate, 
puberulous when young, glabrous when adult. Leaves membranous, 
ovate-lanceolate, acuminate, 3-nerved above the roundod base, length 
of blade 3 to 5 in., breadth I S to 2 in., petiole about ‘5 in. Racemes 
supra-axillary, shorter than the leaves, usually solitary, puberulous ; 
bracts and and flowers minute. Stamens 3, free, the filaments cuneate ; 
anthers large, the cells divergent. Hook. fil. PI. 13/ Iud. i. 100 ; Miq. 
PI. Ind. Bat. i. pt. 1, 80. Kurz For. Flor. Burm. i, 55 ; H. f. & T. PI. 
Ind. 188. L. Amherstiana and Wallichiana, Miers l.c. 112, 113, Menisp . 
triandrum , Roxb. PI. Ind. iii. 816. Goccnlus triandrus , Colebrooke in 
Trans. Linn. Soc. xii. 64 ; Wall. Cat. 4962, 4959 C. 4958 L. 

Penang. Distrib. Burm ah. 

2. L. oblonoa, Miers Contrib. iii. 109, Seandent or shrubby; 
branches minutely striate, rusty-puberulous when young. Leaves 
membranous, glabrous, oblong-lanceolate or broadly elliptic, acute or 
mucronate ; the base rounded, 3-nerved ; reticulations few, bold, pubescent 
like the nerves and petiole ; length of blade 4 to 7 in., breadth 2*25 to 3*5 
in., petiole *75 to 1*25 in. Male panicles slender, extra-axillary, 
usually in pairs, much longer than the leaves, branched, rusty-pubescent. 
Stamens 6, filaments thickened upwards but not cuneate. Female in - 
florescence much shorter. Drupe transversely reniform, compressed, 
glabrous, pulpy, rugose when dry, -75 in. long, stylar scar on a sub-basal 
projecting horn. Hook. fil. & Tb. PI. Ind. 189 ; Hook. fil. FI. B. Ind. i. 
100 ; Miq. PI. Ind. Bat. i. Pt. i, 80. Cocculus ohlongus y Wall. Cat. 

Common in all tho Sraits 'Settlements. 
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Miers IWriarks that Wallich describes the species as a bush, Mr. 
Kunstler^ wbecolleoted it .at various places in Perak, describes one set 
of « Ms specimens (No. 6184) as bushes of 8 to 10 feet: the other he 
describes as ^climbers. Between the male dowers of these two I can 
detect* np difference. The species is at once recognised by the length of 
the panicles of male flowers. 

8. L. VBfGrrTitfA, Miers Contrib. iii. 110. Whole plant, but especially 
the ycmtag Branches, olivafeeous-tomentose. Leaves thinly coriaceous, 
ovate-oblong,# often slightly obovate, obtuse, acute or shortly and finely 
acuminate, the base acute or rounded ; when adult glabrous and shin- 
ing above except the midrib ; beneath olivaceous- pubescent ; 3-nerved ; 
length oMfiade 3*5 to 5*5 in , breadth 1*5 to 2 25 in. ; petiole 5 to *75 in., 
stout, terete. Oymes shorter than the petiole, umbellate, in axillary 
fascioles Gf 2 to 6. Male flowers small. Stamens 6, filaments much 
thickened* upwards ; anthers large, 2-celled. Drupes 1 or 2, transversely 
reniform, very little compressed, sparsely tomentose ; otherwise as in the 
last. Hook. fil. FI. Br. Ind. I. 100 ; Miq FI. Ind. Bat. i. Pt. i, 80 ; Kurz 
For. Flor. Burmah I, 55 ; H. f. & T. FI. Ind. 189. L. inornata , Miers 
1. o. iii. t. 109. Oocculu8 velutinus, Wall. Cat. 4970. 

Yar. glabrescens, leaves nearly glabrous. L. di&tincta , Miers Con- 
trib. iii, 111, t. 109. 

In Forests in the Straits Settlements. Distrib. Sumatra. 

A slender climber 15 to 20 feet long : readily recognised by the 
yellowish olivaceous tomentum, and* short cymose inflorescence. 

4. L. Ktjnstleri, King, nov. spec. Blanches, petioles, and nerves of 
leaves softly pubescent. Leaves ^ub-coriaceous, glabrous, pale beneath, 
shortly petiolate, lanceolate, mucronate, the base cuneate, 3-nerved ; re- 
ticulations wide, distinct ; length of blade 1 5 to 2*5 in , breadth *5 to 1 
in., petiole 2 in. Cymes pedunculate, axillary, solitary, little longer 
than the petioles ; or in terminal racemes. Male flowers small* Stamens 
6, the filaments short, clavate; anthers largo, cordate, 2-celled, con- 
nivent. 

North Coast of Singapore near the Sea ; King’s Collector, No. 70. 

This very distinct species has been gathered only once. Only the 
male flowers are known, but they are unmistakeably those of a Limacia . 
The species is distinguished by its shortly petiolate small loaves, and 
numerous short cymes which (toward the end of the branches) are 
arranged in racemes. 


• # Hypserpa, .Miers. 

Climbing shrubs. Flowers in short axillary eyries. Parts of 
flower varying in number. Sepals in thrfie rows, the outer 3 braotiforiu 
49 
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and hairy : the inner 6 to 8 much larger ; all imbricate, glabrous. Petals 
4 to 6, smaller than the inner sepals, oblong, incurved at the ap&t, rather 
fleshy. Stamens 6 to 10, free, in two series ; filaments compressed, thicken* 
ed upwards : anthers ovate, 2-celled. Female flower ( fide Miers) Sepals 
8, oblong, all imbricate. Petals 5 or 6, oblong, concave. Staminoded 6, 
clavate. Ovaries 6, rarely 3. Style very short. Drupes 2-3, trans- 
versely ovate, fleshy ; endocarp bony, sub-globose, slightly compressed, 
with radiating grooves, and with a single lunate cell : embryo terete, 
slender ; radicle as long as the cotyledons. « 

1. H. triflora, Miers Contrib. iii, 102. Branches striate, the 
youngest pubescent. Leaves small, sub-coriaceous, shining, glabrous, ob- 
long-lanceolate, tapering gradually to the rather blunt minutely mu- 
cronate apex ; the base rounded, 3-nerved ; reticulations fine, but rather 
obscure, as are the nerves ; length of blade 1*5 to 3 5 in., breadth *5 to 
125 in., petioje ‘3 to # 5 in. Cymes about 3-flowered, little longer than the 
petioles, usually solitary, axillary and supra-axillary, the female shorter. 

Malacca ; Griffith, Maingay (Kew Distrib., 123) : Perak; Scortechini, 
King's Collector. Distrib. Sumatra. 

The Perak specimens agree with the types of Miquel’s Limacia mi - 
crophylla from Sumatra in Herb. Calcutta ; and they do not agree in 
externals with the Indian Z. cuspidata. Ripe fruit of this is unknown. 
But the flowers are so different from those of Limacia that I think it 
ought not to be included in that genus, and I further venture to think 
that Miers’s genus Hypserpa has a sufficiently sure basis on the struc- 
ture of the flowers alone. 


* 

10. Cocculus, DC. 

Climbing or sarmentose shrubs, rarely suberect. Petiole not dilated 
at the base. Flowers in panicles. Sepals 6, 2-seriate, outer smaller. 
Petals 6, smaller, usually auricled. Male flower : stamens embraced by the 
petals; anthers sub-globose, cells bursting transversely. Female flower : 
staminodes 6 or 0. Ovaries 3 to 6 : styles usually cylindric. Drupes 
laterally compressed ; endocarp horse-shoe-shaped, dorsally keeled and 
tubercled, sides excavate. Seed curved, albumen fleshy ; embryo 
annular ; cotyledons linear, flat, appressed.— Distrib. All warm climates. 

1. C. Kunstleri, King, n. sp. Glabrous ; the branches striate, pale. 
Leaves membranous, with long petioles, peltate, rotund, acute ; nerves 9, 
radiating from* the petiolar insertion, thin but prominent on the pale 
under surface ; length of blade 3*25 to 4 in., breadth about '25 in. or less ; 
petiole slender, terete, about 3 itf. long. Panicles in fascicles of 2 to 4 
from flat warty tubercles on the stem, narrow, the lateral branches only 
about ’5 in. long, few-flowered. Sepals imbricate, glabrous. Petals Q r 
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-eaoh ^flttbraoiiig a stamen. Filaments free, clavate; anthers broad, 4- 
oellejd* Ripe drupes 1 to 1*25 in. long, and about 6 in. broad, narrowly 
sub-obovoid, compressed ; pericarp of a thin pulp ; endocarp horny, nar- 
rowly horse-shoe-shaped, the edge boldly ridged, the sides with deep 
radiating grooves and the central part with a deep vertical hollow : em- 
bryo sausage-shaped, bent along the circumferential chamber of the 
endocarp. 

Perak, Ulu Bubong ; King’s collector, Nos. 4417 and 10282. 

This has# the flower of Gocculus , but the fruit of 8tephania t It 
comes nearest to the Indian (7. macrocarpus, which has a similar though 
smaller fruit, and, like that species, would belong to Miers* genus Diplo - 
clisia . It must be near D. pictinervis of that author. 

11. Pericampylus, Miers. 

A climbing shrub. Leaves subpeltate ; petioles slender, articulate. 
Flowers in axillary cymes. Sepals 6, with 3 bracts, outer smaller, inner 
spathulate. Petals 6, cuneate. Male flower : stamens 6, filaments cylin- 
dric; anthers adnate, bursting transversely. Female flower : staminodes 
6, clavate. Ovaries 3 ; styles 2-partite, segments subulate. Drupes sub- 
globose ; endocarp horse-shoe-shaped, dorsally crested and echinate, sides 
excavated. Seed curved ; cotyledons olorigate, flat, scarcely broader than 
the radicle. 

1. P. incanus, Miers Contrib. iii. 118, t. 3. Young branches 
minutely tomentose, not striate. Ledves membranous, orbicular-reniform, 
obtuse or acute, sometimes slightly retuso, mucronulate, the base trun- 
cate or sub-cordate ; upper surface pubescent or glabrescent, lower to- 
mentose; nerves usually 5 ; length of blade 2 to 4 in., breadth about *5 in. 
or more ; petiole 1 to 2 in. Cymes pedunculate, axillary, in fascicles of about 
4, 2-3-chotomous. Flowers minute, crowded. Petals 6, obovate, larger 
than the sepals. Ripe drupe the size of a pea. Hook. fll. FI. Br. Ind. i. 
102; Hf. & Th. PI. Indica, 194; Miq. FI. Ind. Bat. i. Pt. 1, 83. P, 
aduncus , assamicus , and membranaceus , Miers l . c. 119-122. Cocculus 
incanus , Coleb. in Trans. Linn. Soc. xiii. 57. Oissampelos mauritiana , 

* Wall. Cat. 4980 (not of DC.). Menisp . villosum , Roxb. FI. Ind. iii, 812 
(not of Laink.). 

A common climber. Distrib. British India, Java, Sumatra, and 
probably in other parts of the Malayan Archipelago. 

12. Stephania, Loureiro. 

Climbing shrubs. Leaves usualfy peltate. Flowers in axillary, 
cymose umbels. Male flower : sepals 6 to 10, free, ovate or obovate. Petals 
&to5, obovate, fleshy. Anthers 6, couuate, encircjing tin* top of the 
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staminal column, bursting transversely. Female flower s sepals 3 to 5. 
Petals of the male. Staminodes 0. Ovary 1 ; style 3 to 6*partite. Drupe 
glabrous; endocarp compressed, horse-shoe-shaped, doraally tubercled, 
sides hollowed and perforated. Seed almost annular ; cotyledons long y 
slender, |-terete, appressed. — Distrib. Tropics of the Old Worid. * 

1. S. hernandifolia, Walp. Rep. i, 96. Young branohes striate, 
glabrous, Leaves membranous, broadly ovate-rotund, acute or acuminate, 
rarely obtuse, peltate ; the base truncate, emarginate or sub-cordate ; 
glabrous or sparsely pubescent ; nerves about 10 radiating from the 
petiolar insertion, dark-coloured on the pale or glaucous under surface, 
reticulations open ; length of blade 2'5 to 5 in., breadth 2*25 to 3 in. 
petiole 1*75 to 2 in. Umbels on long slender peduncles, many-flowered. 
Petals 3 to 4. Drupes red, pisiform, compressed. Hook. fil. FI. Br. 
Ind. i, 103; Hf. & T. FI. Ind. 196; Miq. FI. Ind. Bat, i, Pt. 1,83. 
Miers Contrib. iii. 222. S . intertext a, latifolia , and liypoglauca , Miers l. c. 
224, 226, 227. Cissampelos hernandifolia , Willd. ; DC. Prodr. i. 100 ; 
Roxb. FI. Ind. iii. 842 ; Wall. Cat. 4977 D,'E, F, Q, H, K. O . discolor , 
DC. Z.c. i. 101; Bl. Bijdr. 26. O. hexandra , Roxb. Z.c. iii. 842. Olypea 
hernandifolia , W. &. A. Prodr. i. 14 ; Wight Ic. t, 939. Steph . discolor , 
Hassk. PI. Jav. rar. 168. 

Common in shady places. Distrib. The Malayan 
British India, Australia, Africa. 

13. Cissampelos, Linn. 

Suberect or climbing shrubs. Leaves often peltate. Male flowers 
oymose. Sepals 4, 5 or 6, erose. Petals 4, connate, forming a 4-lobed 
cup. Anthers 4, connate, encircling the top of the staminal column, 
bursting transversely. Female flower : racemed, crowded in the axils of 
leafy bracts. Sepals 2 (or sepal and petal 1 each), 2-nerved, adnate to the 
bracts. Staminodes 0. Ovary 1 ; style short, 3-fid or 3-toothed. Drupe 
ovoid, style-scar sub-basal ; endocarp horse-shoe-shaped, compressed, 
dorsally tubercled, sides excavated. Seed curved ; embryo slender ; 
cotyledons narrow, |-terete, appressed. — Distrib. All hot climates, 

1. C. Pareira, Linn. Young branches pubescent. Leaves usually „ 
peltate, membraneous, orbicular-reniform or cordate, obtuse and mucro- 
nate, rarely acute, base truncate to cordate, above glabrescent, below 
pubescent to tomentose ; length 1*8 to 3 in,, breadth rather greater, pe- 
tiole 1 to 3 in. Male cymes 2 or 3, axillary, slender. Female racemes 
with large reniform or orbicular bracts. Pipe drupes scarlet, sub-globose, 
hirsute, *2 in. in diam., Hook, fil: FI. Br. Ind. i. 104 ; H. f. & Th. FI. 
Indiea 198; Miq. FI. Ind. Bat. i. Pt. 1. 85 ; DO. Prod. i. 100; Miers* 
Contrib. iii. 139: O. caapebaf Linn. Roxb. FI. Ind. iii. 842. O. convo- 
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lenlacea, tyUUL Wall. Oat. 4979 $ W. & A. Prod. L 14 ; Roxb. L o . 0. 
orbiadata, discolor and hirsute , Ham. DO. 1. e. 101. 0. ddversO, grab 
latoria, eriantha, data and delicatulfy Miers l. c, 187-189. 0. sub-peltate, 
Thw. Enfcm. 13 & 399 ; Miers i. c. 195. Menispermum orbiculatum , 
Linn. 

A common climber in all parts of the Settlements. Distrib. Every- 
where in the Tropics. 


# 14. Cyclea, Arnott. 

Climbing shrubs. Leaves usually peltate. Flowers in axillary pani- 
cles ; Male flower : sepals 4-8, connate into an inflated 4-5-lobed calyx. 
Petals 4 to 8, more or less connate into a 4 or 8-lobed corolla. Anthers 
4 to 6, connate, crowning the staminal column, bursting transversely. 
Female flower: sepal 1, oblong. Petal 1, orbicular. Ovary 1; style 
short, 3 to 5-lobed, lobes radiating. Drupe ovoid, style-scar subbasal ; 
endocarp horse-shoe-shaped, dorsally tubercled, sides convex, 2-locellate 
(as in Limacia). Seed curved; cotyledons slender, terete, appressed. 
—Distrib. Tropical Asia. 

1. 0. peltata, H f. & Th. PI. Indica, 201. Branchlets striate, 
reflexed, pubescent or glabrous. Leaves coriaceous, peltate, deltoid or 
orbicular-ovate, acute or acuminate, often mucronate, the base truncate 
to'cordate ; above glabrous or glabrescent, beneath pubescent to tomen- 
tose, the 9 nerves rather prominent, length of blade 4*5 to 5 5 in., 
breadth 3*5 to 4 5 in. ; petiole *2 to 2*5 in., reflexed, pubescent Or tomen- 
tose, striate. Panicles usually longer than the leaves, the males often 
much branched and spreading and a foot long, the females smaller. 
Calyx campanulate, 4-lobed, glabrous or pilose externally. Corolla 
much smaller. Drupe pisiform, pilose; endocarp much tuberculate. 
Hook. fil. PI. Br. Ind. i. 104 : TMiq. Pl. Ind. Bat, i. Pt. 1, 86; Miers 
Contrib. iii, 236 ; 0 . barbata , Arnott ii, versicolor, laxiflora and pendulina , 
Miers L c. Menisp . peltatum , Lamk. Cocculus peltatus , DO. Prod. i. 96. 
Olypea Burmanni , W. & A., in part. Cyclea Bnrmanni, Arnot in 
Wight 111. i. 22, Rhaptomeris Burmanni, Miers in Tayl. Ann. Ser. 2, 
vii. 41. 

Not common in the Straits Settlements. Distrib. Java, British 
India, Ceylon. 

2. 0. elegans, King, nov. spec. Young branches spirally striate, 
puberulous, as are the petioles and panicles ; otherwise glabrous. Leaves 
slightly peltate, membranous, shining on both surfaces, the reticulations 
minute, distinct, ovate to ovate- oblong, shortly acuminate, the base 
rounded or cordate, 7-nerved (4 of the nerves minute) ; length of blade 
$ to 4 in., breadth 1*5 to 2 in., petiofe about 1 in, Male and female 
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panicles sub-equal, slender, solitary, axillary, shorter than - the leaves. 
Male flowers crowded, minute ; anthers about 4, broad. . Drupes pisiform, , 
slightly compressed, pulp thin, end^arp boldly tubercled. 

Perak ; at elevations of from 1500 to 2000 feet ; King’s collector, 
Scortechini. A slender creeper 1 5 to 25 feet long : not Common. ' 

Antitaxis, Miers. 

Climbers or shrubs with penninerved leaves. Pedicels 1-flowered, 
numerous, in axillary fascicles, flowers dioecious. Mala flower: sepals 
eight, in decussate pairs, the two outer pairs oblong, pubescent ; the two 
inner pairs rotund, concave, glabrous, imbricate, all increasing in size in- 
wards. Petals 2, smaller than fourth row of sepals, rotund, conqave. 
Stamens 4 or 8, filaments clavate, anthers sub-globose. Female flower un- 
known. Drupes 1-3 (usually 1) sub-globose, or pyriform: endocarp 
brittle, thin, j 3 ub-reniform, 1-cel led. Seed sub-globular, concave ventral- 
ly, albumen none ; cotyledons oblong, semi- terete, thick, incurved ; radi- 
cle minute. — Distrib. Eastern Archipelago. 

1. A. lucid A, Miers Contrib. iii. 357. A glabrous climber, bark 
of young Bhoots dark and smooth, that of old shoots pale and warted. 
Leaves coriaceous, shining, oblong or sub-obovate-oblong, acute or acu- 
minate, the base slightly narrowed, nerves about 6 pairs, obscure, as are 
the reticulations ; length of bludo 3 to 3‘5 in., breadth 1*25 to 1*5 in., 
petiole *5 in. Female flowers (male unknown) in fascicles. Drupes 1 to 3, 
(usually solitary) pyriform, glabrous, shining, about '5 in. long, pericarp 
pulpy ; endocarp thin, brittle. 

On Ulu Bubong in Perak, King’s collector. Distrib. Java. 

A slender creeper from 40 to 60 feet long. Male flowers of this are 
unknown, and I put it into this genus on account of the structure of the 
fruit and from its general resemblance to A. fasciculata , Miers, which 
however differs in being non-scandent and in having tomentose drupes. 
Kurz’s species A . calocarpa has 8 stamens (although he describes it as 
having only 4), and is also a climber with glabrous drupes. I have 
modified Miers’ description of the genus as to the number of stamens 
and other particulars. 

Order VI. NYMPH^EACEAE. 

Aquatic perennial herbs. Leaves usually floating, often peltate, 
margins involute in vernation. Scapes 1-flowered, naked. Floral-whorls 
all free, hypogynous or adnate to a fleshy disk that surrounds or envelops 
the carpels. Sepals 3 to 5. Petals* 3 to 5, or many. Stamens many. Car- 
pels 3 or more in one whorl, free or connate, or irregularly sunk in pits 
of the disk ; stigmas as many as carpels, peltate or decurrent ; ovules few, 
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or many arid scattered over the walls of the cells, anatropous or orthotro- 
pous. Ftuit formed of the connate carpels, or of separate and indehiscent 
carpels, or of tha enlarged turbinate flat-topped disk with the nut-like 
carpels sunk in its crown- Seeds naked or ariiled ; albumen floury or 0 ; 
embryo enclosed in the enlarged amniotic sac. — Distrib. Temperate 
and tropical ; genera 8, species 30-40. 

Suborder I. Nymphcece. Sepals 4-6, Petals and stamens inde- 
finite. Carpels confluent with one another or with the disk into one 
ovary. Ovules enemy. Seeds albuminous. 

Sepals, petals and stamens ^-superior, inserted on the 
disk which is confluent with the carpels ... 1. Nymphcea. 

Sepals inferior ; petals superior ; carpels sunk in the 

torus ... ... ... ... 2. Barclaya . 

Suborder II. Nelumbiew . Sepals 4-5. Petals and stamens inde- 
finite. Carpels irregularly scattered, sunk in pits of the turbinate disk. 
Ovules 1-2. Seeds exalbuminous... ... ... 3. Nelumbium. 

1. Nymphjea, L. 

Large herbs ; rootstock creeping. Flowers expanded, large, floating 
on long radical scapes. Sepals 4, adnato to the base of the disk. Petals 
in many series, inner successively transformed into stamens, all adnate to 
the disk. Filaments petaloid ; anthers small, linear, introrse. Ovaries 
many, 1-seriate, sunk in the fleshy disk and forming with it a many- 
celled syncarp crowned by connate,' radiating, stigmas : ovules many, 
anatropous. Fruit a spongy berry ripening under water. Seeds small, 
buried in pulp. — Distrib. Species 20, most temperate and tropical 
regions. 

1. N. stellata, Willd. Leaves elliptic, deeply cordate, entire or 
with obtuse shallow sinuate teeth, often blotched with purple below, 6 to 8 
in. long. Flowers 1*5 to 9 in. in diam., blue (white, or pink in varieties), 
petals 10 to 30, linear-lanceolate. Stamens 10 to 50, anthers with apical 
appendages. Stigmatic rays 10 to 25. Fruit 1*5 to 2 in. in diam. Seeds 
sub-atriate. Hook. fil. FI. B. lud. i. 114 : Hook fil. & Th. FI. Ind. i. 243 : 
Wight Ic. : Miq. FI. Ind. Bat, i. Pt. ii 90. 

Common throughout the warmer parts of the Indo-Malayan region. 
Distrib. Australia. 

Var. 1. versicolor, Hf. & Th. 1. c. Flower and leaves inter- 
mediate between this and the next ; the former white, rose or blue. N, 
versicolor , Roxb, Hort Beng. 41 ; FI. Ind. ii. 577 ; Bot. Mag. t. 1189 ; 
Wall. Cat. 7257. N. punctata , Edgew. in Trans. Linn. Soc. xx. 29. N. 
Fdgmjdorthii and N. Hookeriana, Lebm. der Gatt. Nymph. 7 and 21. 

Var, 2. parviflora. Hf. & Th. I . c. Leaves md floipers much 
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* * * 
smaller than in the last, the latter usually blue and sometimes net more 
than 1 to 2 in. in diam. N, steUata , Willd. W. & A. Prod. i. 17. 

2. Barolaya, Wallich. 

Aquatic herbs with short villous root-stocks and floating leaves. 
Peduncles elongate, sometimes extra-axillary. Flowers pink or claret- 
coloured. Sepals 5, inserted at the base of the ovary. Petals numerous, 
3-seriate, united below into a tube which is confluent with the carpels. 
Stamens in many series inserted within the corolla tube, filaments slender, 
short, refloxed ; the anthers pendulous, the outer imperfect. Ovaries 
about 6 to 8, confluent, the apex conical ; styles tri-angular, connivent 
into a 10-rayed cone, stigmatiferous within : ovules numerous, ortho- ^ 
tropous, parietal. Berry globose, pulpy, crowned with the corolla-tfllbe 
and annular torus. Seeds elliptic, albumen floury, embryo small. 

1. B. MOTTLEYI, Hook. fil. in TranB. Linn. Soc. xxiii. 157, t. 21/ 
Leaves rotund, the apex sometimes bluntly apiculate, the base deeply 
cordate, glabrous on the upper surface, otherwise tomentose as are the 
peduncles ; length 3 in., breadth 3 5 in., petiole 3 to 7 in Sepals tomenr 
tose externally with long glabrous sub-apical tails. Petals linear, pink 
or red. Seeds echinate. 

In ponds at low elevations hi the Forest. Malacca, Griffith ; Maingay, • 
Perak, Scortechini, Wray, King’s collector. Distrib. Borneo, Motley, 
Lobb. 

Yar. Kunstleri,~ King. Leases ovate-rotund, cordate, the under 
surfaces and petioles pubescent or glabrous, as are the peduncles : petals 
claret- coloured ; seeds rugose, occasionally echinate. 

In similar situations with the last. Perak ; King’s collector, Scor- 
teohini, Wray. The leaves of this are thinner in texture than those of 
the typical form. 

2. B. longifolia, Wall, in Trans. Linn. Soc. xv. 442, t. 18. Leaves 
oblong, obtuse, the base cordate, glabrous or glabrescent, length 6 to 8 
in., breadth 1 to 1’5 in., petiole 4 to 8 in. Sepals glabrous or glabrescent 
with short apical tails. Petals oblong, reddish within, green externally. 
Seeds echinate, Hook. fil. FI. B. Ind. i. 115; Hook. Ic. PL t. 809, 810; 
Griff. Notul. 218, t; 57; H. f. & T. FI. Ind. 246. 

Andamans. Distrib. Burmah, 

3. Nelumbium, Juss. 

An erect large water herb with milky juice ; rootstock stout, creep- 
ing. Leaves raised high above - the water, peltate. Flowers rose-red ‘ 
white or yellow. Sepals 4-5, inserted on the top of the scape, caducous. f 
Petals and, stamenS' many, hy^ogynous, many-seriate, caducous. “Anthers 



J38&3 Rm^Muteriak far a JFlora o f the j ' t$t 
<* , * « . - ' 
with * tiAVmA appendage* Ovaries many, 1 -celled, shnk In the flat 
top of an oboonic fleshy torus, attachment lateral; style very short, efc- 
sorted, stigma germinal, dilated; ovules 1-2, pendulous. Carpels ovoid, 
loose in the cavities of the enlarged spongy torus ; pericarp bony, 
smooth. Seed filling the carpel, testa spongy, albumen 0 ; cotyledons 
fleshy, thick, enclosing the large folded plumule.-^Distrib. Species 2, 
one Asiatic and Australian ; the other W. Indian. 

1. N. speciosum, Willd. Leaves 2 to 3 feet in diam., concave, glaucous. 
Peduncles an<J petioles 3 to 6 feet long, smooth, or with small scattered 
prickles. Flowers 4 to 10 in. diam. ; petals elliptic, rose, rarely white. 
Fruiting torus flat-topped 2 to 4 in. diam. Ripe carpels ovoid, about *5 
in. long. Wight & Arn. Prodr. i. 16; Roxlb. FI. Ind. II. 647; Wight 111. 
i. t. 9 ; H. f & T. FI. Ind. 247; Miq FI. Ind. Bat. i. Pf. 2, p. 91. 

N. asiaticum , Rich, in Ann. Mus. xvii. 249, t. 9. Nelumbo Indica, Poir, 
Bncycl. iv. 453. Nelumbo^ Smith Exot. Bot. i 59, t. 31, 32. m C. mysticus , 
Salisb. Ann. Bot. ii. 75. Nymphcea Nelumbo , Linn. 

9 In stagnant water thoroughout the Indo-Malayan region Distrib. 
Persia, Chinee, Japan and tropical Australia. 

Order VII. CAPPARIDE^. 

» 

Herbs, shrubs or trees, erect or climbing. Leaves simple or palmato- 
ly 3 to 9-foliolate ; stipules 2 or 0, sometimes spinescent. Inflorescence in- 
definite ; flowers solitary, racemed, corymbose or umbelled, regular or 
irregular, usually 2-sexual. Sepals 4, free or connate, valvate or imbri- 
cate, rarely open in bud. Petals 4 (rarely 2 or 0), bypogynous or seated 
on the disk, imbricate or open in bud. Stamens 4 or more, hypogynous 
or perigynous, or at the base of or on a long or short gynopbore. Dish 

O, or tumid, or lining the calyx-tube. Ovary sessile or stalked, 1-celled ; 
style short or 0 ; stigma depressed or capitate ; ovules indefinite, on 2 to 4 
parietal placentas, amphi- or campy lo-tropo us. Fruit capsular or berried. 
Seeds angled or reniform, exalbuminous ; embryo incurved. — Distrib. 
Genera 23, species 300, chiefly tropical. 

1. Cleome, Linn. 

Herbs. Leaves simple or digitately 3 to 9-foliolate. Flowers solitary 
or „ racemed, yellow, rose or purple. Sepals 4, spreading. Petals 4, re- 
gular or ascending. Statotens 6 to 20, sessile on the disk. Ovary sessile 
or with a short gynophore ; style short or 0 ; ovules many, on 2 parietal, 
placentas. Capsule oblong or linear, valves 2, separating from the seed* 
bfeamg placentas. Seeds reniform, Distrib. Species about 80, chiefly 
.tropical. 

50 ’ 
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1. 0. Htjllettii, King, n. sp. A much-branched, sub-decumbentj 
small shrub ; the stem striate, puberulous, and with a few short prickles 
in distant pairs. Leaves dimorphous ; those of the lower part of the 
stem petiolate, trifoliolate, the leaflets obovate ; those of the npper part 
simple, sessile, ovate ; all pubescent and from '5 to *75 in. long. Flowers 
solitary, axillary, about *5 in. in diam. Stamens 6. Pedicels slender, 
much longer than the leaves. Capsules terete, striate, glabrous, abont 
1*5 in. long : seeds large, muricate. 

Singapore, in dry place by road-sides. a 

This is allied to the Peninsular Indian species 0 . aspera , Koen, and 
0. Burmanni , W. & A., but differs from both in its dimorphous leaves. 

2. 0. V1SC0SA, Linn. An erect, glandular-pubescent, viscid herb^ 
Leaves the lower with long petioles, the upper sometimes sub-sessile, 
3 to 5-foliolate ; leaflets obovate or ovate. Flowers in terminal corymbs, 
on long pedicels. Petals yellow, reflexed, about ’5 in. long. Stamens 
12 to 20. Capsule glandular-pubescent, striate, narrowed to the apex, 
2 to 3*5 in. long. Seeds small, reniform, transversely ridged. Hook, 
fil. FI. Br. Ind. i. 170 ; Miq. FI. Ind. Bat. i. Pt. 2, 97; Bl. Bijdr. 52 ; 
DC. Prodr., i. 242 ; Wall. Cat. 6968. Polanisia icosandra , W. & A. 
Prodr. 22 ; Wight Ic. t. 2. — Rheede Hort. Mai. ix. t. 33. 

A common weed at low oleyations in the tropics. 

2. Gynandropsis, DC. 

An annual, glandular-pubescent or glabrate herb. ' Leaves 5-folio- 
late, long-petioled. Flowers racemed. Sepals 4, spreading. Petals 4, 
spreading, long-clawed, open in bud. Stamens 6, filaments adnate be- 
low to the slender gynophore, spreading above. Ovary stalked, ovules 
many. Capsule elongate, stalked : valves 2, separating from the seed- 
bearing placentas. Seeds reniform, black, scabrous. 

1. G, pentaphylla, DC. Prod. i. 238. An erect, glabrous, or 
pubescent, spreading herb. Leaves on long petioles, quinate, the leaflets 
sessile, obovate or cuneate, acute or obtuse, entire or serrulate, 1 to • 1*5 
in. long. Flowers whitish or purple, in terminal racemes, *35 to ’8 in., 
in diam., bracts 3-foliolate. Capsules cylindric, pointed, striate, nearly 
glabrous, 2 to 4 in. long. Hook. fil. FI. Br. Ind. i. 171 ; Miq. FI. Ind. 
Bat. i. Pt. 1, 96. W. & A. Prod. 21 ; Q. affinis, Bl. Bijdr. 51. Oleome 
pentaphylla, Linn. Roxb. FI. Ind. ii. 126. 

Abundant in waste ground all over the tropics. 

3. Cafparis, Linn. 

Trees or shrubs, erect, decumbent or climbing, unarmed, or with 
stipular thorns. Leaves simple, rarely 0. Flowers white or coloured. 
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often ebofwy. Sepals 4; free, imbricate in 2 series, or 2 outer subvalvate. 
Petals 4 f sessile, imbricate. Stamens indefinite, inserted on the torus at 
the base of the long gynophore. Ovary stalked, 1 to 4-celled ; stigma 
sessile ; ovules many, on 2 to 6 parietal placentas, Fruit fleshy, rarely 
bursting by valves. Seeds many, imbedded in pulp, testa orustaoeous 
or coriaceous; cotyledons convolute. — Distrib. Species 125, natives of 
all warm climates, ezoept N. America. 

Synopsis of Species . 

Fruit gljbose or sub-globose. 

Flowers solitary, axillary ... ... 1. 0 . Larutensis . 

„ umbellate ... ... ... 2. 0. sepiaria . 

„ racemose Ml Ml ... 3. 0. Scortecliinii . 

Flowers supra-axillary, in rows of 2 or 3. 

Leaves 3 to 4 in. long ... ... 4. 0 \ mioracantha . 

„ 5 to 7 in. long ... ... 5. Q.pubiflora, 

Fruit much elongate, cucumber-shaped. 

Fruit 4 to 7 in. lofig ... ... 6. 0. F inlay soniana. 

„ 3 in. long. ... ... ... 7. 0. cucurbitina . 

1, 0. Larutensis, King, n. sp. Scandent, the young branches and 
petioles densely covered with minute, rusty, sub-deciduous, tomentura. 
Stem sub-striate ; prickles in pairs, abort, hooked. Leaves glabrous, 
coriaceous, oblong-lanceolate, obtuse or retuse, the midrib prominent, 
the 5 or 6 pairs of nerves obscure ; length 1 to 1*25 in., breadth 4 in., 
petiole *2 in. Flower-pedicels solitary, glabrous, more than half as long 
as the leaves. Flowers '75 in. in diam., white to pink. Sepals fleshy, 
glabrous, the outer pair ovate ; the inner rotund, concave. Petals oblong, 
glabrous. Stamens about 12. Gynophore slender, nearly 2 in. long. 
Fruit globose, with an apical beak. 

Perak, at Laroot, on trees. King’s Collector, No. 5103. 

A woody climber, 30 to 40 feet long. The petals change from 
white to pink. Ripe fruit is unknown. This must be near 0. erythro- 
dasysj Miq. 

2. C, sepiaria, Linn. A scrambling shrub. Branches divaricate, 

with rather distant pairs of short recurved thorns, sub-striate, the younger 
puberulous. Leaves membranous, shortly petiolate, ovate to oblong, pubes- 
cent or glabrescent, nerves 4 or 5 pairs. Flowers , ’35 to ’5 in. in diam., in 
terminal umbels, the pedicels slender, *5 in long ; buds globose. Sepals 
oblong. Petals narrow, white. Ovary apioulate, gynophore *25 to *5 in. 
long. Fruit pisiform, black. Hook. fil. FI. Br. Ind. i. 177 : Miq. FI. 
Ind. Bat. i. pt. 2, 101 :DC. Prod. i. 247 : Roxb. FI. Ind. ii. 568 : W t & A. 
Prod. 26 : Camb. in Jacq. Voy. Bot. t. 22 : Dalz. & Gibs. Bomb. Flora, 
10 : Kurz. For. FI. Burn. i. 66. 9 
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In hot dry places at low elevations, but not common in the Straits 
Settlements. Distrib. India, Ceylon, Philippines, Timor, Australia* 

3. C. ScORTECHiNii, King, n. sp. Scandent ; young parts, and the 
inflorescence at all stages densely and minutely ferruginous- tomentose ; 
older branches with 1 or 2 striae, glabrescent ; thorns stipular, in pairs, 
much shorter than the petioles, hooked. Leaves coriaceous, broadly 
lanceolate,, acuminate, much narrowed at the base, smooth and shining 
above and the nerves obsolete ; under surface ferruginous-tomentose 
when young, but becoming glabrescent, the midrib and 6 pjurs of nerves 
bold and prominent; length 5 to 8 in., breadth 2 to 3 in., petiole *5 in. 
Flowers 1*5 in. indiam., on short lateral, leafly, bracteate, woody racemes. 
Bracts petiolate, ovate-acuminate, '75 in. long, deciduous. Sepals rotund^ 
concave, tomentose externally. Petals pink, broadly elliptic, sub-obovate, 
blunt, notched, the base cuneate, glabrous. Stamens more than 20. 
Fruit globose, 3*5 to 4 in. in diam.; the gynophore transversely wrinkled, 
2*5 in. long and ‘6 in. in diam. 

Batang Padang district in Perak. King’s Collector No. 8083. 
Scortechini, 191. ^ 

The fruit of this has been only once collected. The species is a 
fine creeper, 15 to 20 feet long. It closely resembles 0. trinervia 9 Hf. <fc 
Th. in many respects : but the leaves are not triple but pinnate-nerved. 

4. C. micracanttia, DC. Prod. i. 247. Shrubby, not scandent, glab- 
rous. Branches minutely striate ; the spines in pairs, stipular, one-third 
the length of the petioles, divergent, *polished, not hooked. Leaves thinly 
coriaceous, shining, minutely reticulate, broadly lanceolate to oval f 
acute, mucronate ; the base narrowed or rounded ; midrib stout, nerves 
7 to 8 pairs ; length 3 to 4 in., breadth 1*5 in., petiole '3 in. Flowers 
on short pedicels, 2 or 3 in a line, supra- axillary, 1 to 1*5 in. in diam. 
Sepals and petals oblong ; the former puberulous, the latter white. 
Stamens 15 to 20, shorter than the gynophore. Fruit sub-globose, 
smooth. Hook. fil. FI. Br. Ind. i. 179 : Miq. FI. Ind. Bat. i. pt. 2, 99: 
Blume. Bijdr. 52. 0. conspicua and O. F inlay soniana } Wall. Cat. 6991 
and 6992 A (not B). 

Generally diffused at low elevations throughout the Malayan 
region. Distrib. Burmah. Sir Joseph Hooker gives the size of the ripe 
fruit (which I have not seen) as 2 to 3 in. in diam. 

5. C. pubiflora, DC. Prod. i. 246 ; var. Perakensis 9 Scortechini, MSS. 
A straggling shrub 15 feet long, branched from the ground. Branchlets 
compressed, striate, glabrous ; thorns in pairs, minute. Leaves membra* 
nous, elliptic-oblong, shortly acuminate, the base narrowed or rounded, 
glabrousxm both surfaces, nerves (9 to 10 pairs) and reticulations rather 
prominent ; length 5 to 7 in., breadth 2 to 2 5 in. ; petiole *25 in., stout, 
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channelled. Flowers 1 in. in diam. on long slender pedicels, 2 or 3 in 
a line, enpra-axillary. Sepals oblong, concave, the two inner recurved, 
the two outer pubescent externally. Petals white, oblong, the two 
posterior united at the base by a gland so as to form a short spur* 
Stamens numerous. Qynophore about 1 in. long, pubescent as is the 
ovary. 

Perak. Scortechini. 

Collected only once, and without fruit. In Father Scortechini’s 
field notes, he # remarks that the petals are pubescent above and round 
the margin of the gland, and have a purple blotch. 

A straggling but uon-scandent shrub, almost unarmed, the thorns 
being very small. This variety differs from the type as described by 
De Candolle, and by Decaisne from Timor (Nouv. Ann. du Museum, ii, 
436) in having the venation of its leaves more straight and erect; 
otherwise it agrees. # 

6. C. Finlaysoniana, Wall. Hook. fil. FI. Br. Ind. 1, 179. Scandent, 
glabrous ; the spines stipufar, nearly straight, in pairs, very short, with 
broad bases and blackish rather blunt tips. Leaves coriaceous, shortly 
petiolate, broadly lanceolate to elliptic, shortly acuminate, slightly 
narrowed to the base ; the under surface pale (yellow when dry) the 
midrib and 6 pairs of nerves vory bold ; reticulations minute, distinct 
on the upper surface ; length 6 to 7*5 in., breadth 2*25 to 3 in., petiole 
under *5 in. Flowers (fide Hook, fil.) solitary or in pairs, supra-axillary, 
larger than in micrantha. Sepals . lanceolate, acute, glabrous. Pipe 
fruit solitary, on a long stout stalk of which 1*6 in. is pedicel and the 
remaining 1*5 in. carpophore, cylindric, tapering to the apex, 4 to 7 in. 
long, and 1 to 1‘5 in. in diam., yellowish-red, glabrous. Seeds ovoid, 
smooth, '4 in. long. 

Singapore, Wallich : Ulu Bubong in Perak. 

Sir Joseph Hooker, who describes this species in the Flora of Brit. 
India from Wallich’s Singapore specimens (which are accompanied by 
no field notes), is in doubt whether this is erect or scandent. Kunstler’s 
field notes on the Perak specimens show it to be a creeper 20 to 30 feet 
long. It does not appear to be a common plant. 

Species of which the flowers are unknown . 

7. 0. CUCURBITINA, King, n. sp. Scandent; branchlets finely 
striate, nearly glabrous ; the thorns stipular, in pairs, hooked, very 
sharp, much shorter than the petiole. Leaves glabrous, shining, more 
or less broadly lanceolate or oblongdanceolate, shortly acuminate, the 
base narrowed or rounded ; main nerves 8 or 9 pairs anastomosing in 
bold intramarginal arches, the secondary nerves bold as is the midrib, 
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the reticulations distinct ; length 5*5 to 7*5 in.* breadth 1*76 to 2*25 in. $ 
petiole under *5 in., slender. Flowers unknown. Fruit cylindno, taper* 
ing to each end, the apex shortly beaked ; when ripe orange-coloured, 

3 in. long, and 1*6 in.jin diam. ; gynophore nearly *75 in., pedicel 1*25 in., 
slender. Seeds ovoid, smooth, ‘4 in. long. 

Ulu Bubong, Perak. King’s Collector, Nos. 10027 and 10795. 

A creeper, 20 to 30 feet long ; allied to 0. Finlaysomana , Wall, by 
its curious cucumber- like fruit, but with different leaves. Flowers 
have not as yet been collected. 

8. Capparis Kunstleri, King, n. sp. Soandent, the branches glab- 
rescent : thorns stipular, in pairs, hardly *1 in long. Leaves membranous, 
oblong-lanceolate or oblanceolate, acute, the base narrowed, both surface^ 
glabrous, midrib and 7 pairs of sub-horizontal curving nerves prominent 
below ; length of blade 4‘5 to 5 5 in., breadth 1*5 to 2*25 in., petiole *5 in. 
Fruit axillary, solitary, globose, 1*5 to 2 in. in diam., deep yellow ; gyno- 
phore about 2 in. long, stout ; pedicel rather shorter. 

Gunong Bubu, in Perak, at an elevation of 800 feet, King’s Collec- 
tor, No. 8337. 

A creeper, 40 to 60 feet long. Only fruiting specimens have been 
collected. 

4. Roydsia, Roxb. 

Large unarmed woody climbers, branches spotted white. Leaves 
simple. Flowers yellow, racemed or panicled. Calyx 6-partite, segments 
2-seriate, tips a little imbricate. Petals 0. Stamens indefinite, inserted 
above the base of the short cylindric gynophore. Ovary ovoid, 3-celled 
from the prolongation of the placentas ; styles 3, subulate, or single and 
undivided ; stigmas small, terminal ; ovules many, 2-seriate in the angles 
of the cells. Fruit fleshy, with a woody 3-valved, 1-colled, endocarp, 
1-seoded. Seed erect, cotyledons fleshy, unequal, longitudinally folded, 
the larger embracing the smaller. — Distrib. Species 3, tropical Asiatic. 

1. R. parviploba, Griff. Notul. iv. 578; Ic. PI. Asiat. t. 607, f. 1. 
A semi-sc andenfc shrub, 4 to 8 feet high, glabrous, except the puberulous 
inflorescence and tomentose sepals. Leaves membranous, oblanceolate 
to obovate-elliptio, or sub-rotund, with an abrupt short blunt acumen ; 
both surfaces shining, the midrib bold ; primary nerves 5 or 6 pairs, 
prominent on the under surface, as are the intermediate nerves and 
reticulations; length 35 to 4 in., breadth 1*5 to 2‘25 in.; petiole 
*5 to 6 in., slightly thickened in the upper half. Flowers in long naked 
racemes arranged in a terminal leafless panicle much longer than the 
leaves, shortly pedicellate, *2 in. in diam. S&pals 6, valvate, linear- 
oblong, sub-acute, densely tomentose on both surfaces, reflexed. Stamens 



1889*3 for a Flora of the Malaya n P&fomla. 897 

80 : filaments equal, not compressed : anthers innate. Pistil as lofag as 
the stamens ; gynophore shorter than the glabrous, 2-celled, ovoid ovary. 
Stigma* 8, globular, minute. Fruit unknown. Hook fil. FI. Br. Ind. i. 
409. 

Perak. King’s Collector, Ho. 1611. Distrib. Burmah. 

2. R. Scobteohinii, King, n. sp. Scandent, glabrous except the 
minutely pubescent inflorescence and sepals. Leaves membranous, ellip- 
tic or obovate-elliptio, shortly and abruptly acuminate, narrowed to the 
base ; upper surface shining ; the lower pale, the midrib and 6 pairs of 
arching main nerves prominent : length of blade 5*5 to 6 5 in., breadth 
3 in. ; petiole V25 in., thickened in the upper half and bent in the middle. 
Flowers in terminal or axillary panicles or racemes, shortly pedicellate, 
•25 in, in diam. Sepals 6, slightly imbricate in bud, united at their bases, 
linear-oblong, sub-acute, minutely tomentose on both surfaces, reflexed. 
Stamens 30 ; the filaments unequal, slender, compressed, united by their 
bases ; anthers innate. Pistil as long as the stamens, the gynophore 
shorter than the ovary, puberulous. Ovary glabrous. Style twice as 
long as the ovary, cylindric ; stigmas 3, sessile, ovate, small. Pipe fruit 
ovoid, smooth, yellow, 1*5 in. long and 1 in. in diam. ; endocarp mem- 
branous. 

Perak ; Scortechini, King’s Collector, Nos. 8464 and 4225 : in open 
rocky places from 500 to 1200 feet. 

In his field note on No. 8464, the collector describes this as “a 
splendid creeper 80 to 100 feet long*”; in that on No. 4225, he says, “a 
tree 40 to 50 feet high.” Fr. Scortechini’s specimens have no notes. 
From the flexuose appearance of the dried twigs, I believe this is a 
creeper, and not a tree. This and the last belong to the section of 
Boydsia characterised by having an undivided style, for which SirJ. D. 
Hooker, (F. B. I. i. 409), proposes the sectional name of Alytostylis, but 
with an expression of doubt as to whether it should not be separated 
off as a genus. To this group belongs also the Philippine species 
R. jloribunda , Planch. An undescribed species from Burmah in the 
Calcutta Herbarium (Gallatly No. 499) also falls intoMns section. 

5. cbatevx, Linn. 

Trees. Leaves 3-foliolate. Flowers large, yellow or purplish, poly- 
gamous. Sepals 4, cohering below with the convex lobed disk. Petals 
4, long-clawed, open in bud. Stamens indefinite, adnate to the base of 
the gynophore. Ovary on a slender stalk, 1 -celled ; stigma sessile, 
depressed j ovules many, on 2 parietal placentas. Berry fleshy. Seeds 
imbedded in pulp. — Distrib. Species about 6, tropical and cosmopolitan. 
h Ci maobooabpa, Kurz in Journ. Bet. 1874, p. 195, 1. 148, figs. 8 to 
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10, A small glabrous tree with pale smooth baric* Leaflet* ssa&Lle, or 
nearly so, sub-coriaceous, obliquely elongate ob- lanceolate, tbe middle 
one narrower than tbe outer, rather bluntly acuminate, tbe base much 
narrowed; upper surface shiping, lower pale dull" with tbe midrib and 
nerves prominent ; length 4 to 5 in., breadth 1*75 in. to 2*25. Floweri 
hermaphrodite, in terminal corymbose racemes, 2 to 8 in. in diam. 
JPotah obovate, obtuse, unguiculate. Stamens 10 to 15, longer than the 
petals ; anthers small, lanceolate, obtuse Ovary ovoid, glabrous, the 
gynophore as long as tbe filaments ; stigma sessile, discoid c ; placentas 2, 
parietal, multiovulate. liipe fruit on a stout lenticellate carpophore 
3 inches long, ovoid, smooth, purple spotted with grey, 2*5 in or more 
long by 2 in. in diam. Seeds embedded in pulp., compressed ovoid- ^ 
reniform, smooth on the sides, shortly tuberculate along the edge, nearly 
*5 in. long by *35 in. broad. 

Malacca., Maingay (No. 125 Kew Distrib.), Scortechini No. 1771, 
King’s Collector, No. 10461. 

A species distinguished by its sessile leaflets and flat ovate-reniform 
tubercle-edged seeds. Kurz’s figure of the seeds is bad ; as hp confes- 
sedly worked with imperfect material in describing this plant. I have 
seen no authentic specimens of O. magna , DC, or O. membranifolia 9 
(Miq. FI. Ind. Bat. Suppl. 387) but, judging from the descriptions, they 
probably refer to this plant ; in which case the older name (magna) 
would stand. 

2. C. hygrophila, Kurz J. A. S. B. Part II, '1872 p. 292; 
Journ. Bot. 1874, 196 tab. 148, figs. 6, 7. A small glabrous tree, 
with pale striate lenticellate bark ; the youngest branches dark-poloured. 
Leaflets membranous, very shortly petiolulate, obliquely lanceolate, acumi- 
nate at both base and apex, the lower surface glaucescent ; nerves about 
6 pairs, sub-horizontal ; length 3 to 4 5 in , breadth 1 to 1*25 in., petiole 
- 1 in. Fruit axillary, solitary or in fascicles of 2 or 3, cylindric, the 
apex with a blunt beak when ripe, brownish, spotted with grey, 4 to 5 in. 
long and 1*5 in. or more in diam. ; the carpophore and pedicel each about 
2 in. long, dark-cdloured and faintly lenticellate. Seeds embedded in 
pulp., *5 in. in diam., compressed but not flat, reniform, shortly muricate 
over the greater part of the surface. 

Trang ; King’s Collector No. 1412. Distrib. Burmah. 

Kurz founded this species on specimens from Burmah (in young 
fruit) which are now in the Calcutta Herbarium. The Malayan speci- 
mens (in mature fruit) agree with these. Kurz’s drawing of the seed is 
misleading. For it was made from a young seed which had neither 
acquired its full size, nor its characteristic tubercles. Flowers of this 
species are as yet unknown ; but the ripe fruit shows that they cannot 
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be in raofemefc as in the other species. The seeds approach In appearance 
those ol 0. Idphosjper^ay Kurz, but are more tuberculate. 

*> Besides the foregoing, there are in the Calcutta Herbarium speci m ens 
from Perak (Eing’s Collector {for €18) of a, Orataeva with leaves and 
flowers like O'. Narvala , Ham- It is, however, described as having a 
thorny stem, — a character, so far as I am aware, not known in this gCnus. 
This is probably a new species, but, in the absence of fruit, I do not 
venture to describe it. The seeds appear to me to afford in this variable 
genus safer characters than any other part. 

Order Vlll. Violacej:. 

Herbs or shrubs. Leai es alternate, entire or serrulate, stipulate. 
Flowers regular or irregular, 2-bracteolate. Sepals 5, persistent, equal 
or unequal, imbricate in bud. Petals 5, lijpogynous, equal* or unequal, 
imbricate or contorted in bud. Stamens 5, filament3 short, broad ; 
anthers free or connate, their cells often with apical processes ; connec- 
tive broad, produced beyond the colls. Ovary sessile, 1-celled ; stylo 
simple ; stigma capitate truncate or cupular, entire or lobed ; ovules 
many, on 3 parietal placentas, anatropous. Fruit a 3-valved capsule. 
Seeds small, albumen fleshy ; embryo straight, cotyledons flat, — Distrib. 
Genera 21, species 240 ; natives of temp, and trop. regions. 

Tribe I. Violece. Corolla irregular , lower petal dissimilar. Stami- 
nodes 0. Capsule loculicidal. * 

Sepals produced at the base ... ... 1 Viola. 

Tribe II. Alsodeiece. Corolla rogular. Staminodes 0. Fruit a loculi- 
cidal capsule. 

2. Alsodeia. 


1. Viola, Linn. 

Herbs, rarely shrubby below. Flowers , on 1-, rarely 2-flowered 
peduncles, often dimorphic, some large petalled which ripen few seeds, 
others small petalled or apetalous and very prolific. Sepals produced at 
the base. Petals erect or spreading ; lower largest, spurred or saccate 
at the base. Anthers connate, connectives of two lower often spurred 
at the base. Style clavate or truncate, tip straight or oblique ; stigma 
obtuse, lobed or cupular. Capsule 3-valved. Seeds ovoid or globose.— 
Distrib. Species about 100, all temp, regions. 

V. serpens, Wall, in Roxb. FI. Ind. Ed. Wall. ii. 449 (not of Cat.), 
and DC. Prodr. i. 296 ; hirsute or glabrous, stolons or stems usually 
long, leafy and flowering ; leaves ovate-cordate, obtuse or acute, crenate- 
serrate ; stipules toothed or fimbriate, spur saccate ; sepals acu^e ; capsules 
51 
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globose, few- seeded,, glabrous or pubescent. Stigma very oblique or 
quite lateral, often minute and perforated. Hook. fil. PL Br Ind. i. 184 : 
Miq. Pl. Ind. Bat. i. pt. ii. 113 ; Royle 111. 74, t. 18, f. 1 ; W. & A. Prodr. 
32. V. Wightiana var. pubescens, Thwaites Enum. 20. F. pilosa , 
Blume Bijd. 57 ; Miq. FL Ind. Bat. i. pt. ii. 113. 

Perak ; on Ulu Batang Padang ; L. Wray, Junior. Distrib. moun- 
tain ranges of India, and of the Malayan Islands. 

2. Alsodeia, Thouars. f 

Trees or sbrubs. Leaves alternate (rarely opposite), distichous ; 
secondary nerves often numerous and parallel. Stipules rigid. Flowers 
small, axillary or terminal, solitary, fascicled, cymose or racemose^ 
regular ; peduncles with many bracts. Sepals 5, subequal, rigid. Petals 
5, subequal, sessile. Stamens 5, inserted inside or upon an annular disk ; 
with long or. short often broad dorsal membranous connectival appen- 
dages, the cells of the anthers sometimes with apical linear processes. 
Ovary ovoid ; style straight, stigma terminal ; ovules few or many. Gap* 
sule 3-valved, fow seeded. Seeds glabrous in the E. Ind. species.— 
Distrib. Species about 50, chiefly tropical American. 

Sect. I. Prosthesia , 131. (genus). Anthers with a subulate appen- 
dage from the apex of each cell,* and a broad (usually dorsal) appendage 
from the connective. 

1. A. Wallicuiana, Hook. fil. and Th. FL Br. Jnd. I, 187. A 
glabrous shrub. Leaves membranous,' 'oblong-lanceolate to elliptic, shortly 
acuminate, entire or slightly serrulate, the base rounded or slightly nar- 
rowed ; nerves 10 to 15 pairs, arching, prominent, their axils beardless ; 
length of blade 9 to 12 in., breadth 2‘5 to 5 in., petiole *5 to 1*5 in.; yel- 
lowish when dry especially on the under surface : stipules linear-lanceo- 
late, glabrous, *75 in. long Bacemes shorter than the petioles, with 
many deciduous linear bracteoles. Flowers 4 to 8, pedicellate. Perfect 
male flotvers ; sepals acute, erect, lanceolate, equal to or longer than the 
petals. Petals oblong. Filaments short, attached to a 5-lobed fleshy 
disc. Anthers ovate with a small apical process on each lobe in frent, 
and a single largo orbicular hooded membranous appendage rising from 
the dorsum. Pistils rudimentary, or none. Perfect female flower ; sepals 
spreading, ovate- acute, shorter than the petals. Petals erect, oblong 
obtuse, their apices recurved. Filaments longer than iu the perfect 
male, the anthers without pollen. Ovary sessile, ovoid-conic, smooth 
style cylindric. Fruit subglobular, obtusely 3-angled, granular, *35 in. 
long, dehiscing into 3 blunt valves. Seeds mottled. 

Penang; Wallich. Perak; King’s Collector, Soortecbini. 

The flo.wers in this species are practically unisexual and apparently 
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more frequently dioecious than monoecious. In flowers where perfect 
stamens occur the ovary is either absent or rudimentary ; and in plants 
with a well developed ovary the stamens, although in most cases per* 
fectly formed, contain no pollen. These sexual differences are accom- 
panied by slight differences in the leaves, those of the male plants 
being oblong-lanceolate, narrowed to the base and serrulate, while those 
with female flowers have entire elliptic leaves with rounded or slightly 
narrowed bases. Specimens of the former, collected in Penang, were 
issued by Wallich as No. 4024 of his Catalogue under the name Penta - 
loba macrophylla ; while specimens of the female were issued as Nos. 7501 
and 7513 (un-named, but with the notes by R. Brown). These notes are 
as follows: on No. 7501, “ Urticeae habi+u ; arborescens ; ” and, on No. 
7513, u Indeterminata fruticosa , decumb. ; foliis alter nis integer rimis , 
coriaceis, impunetatis , glaberrimis , pednneulis axillaribus." 

Wallich was wrong in referring this plant to the genus Pentaloba 
of Lonreiro, for that author describes no appendages to its stamens. 
It belongs most certainly to the genus Prosthesia of Blume (Bijd. 806.) 

- 2. A. Kunsileriana, King, n. sp. A glabrous shrub or small tree ; 

the branchlets striate, sometimes lonticellate. Leave* subcoriaceous, 
oblong-lanceolate, acuminate or caudate- acuminatp, sometimes minutely 
and obscurely serrulate, very much narrowed to the base ; upper surface 
smooth and shining ; lower dull, rough from the numerous short trans- 
verse secondary nerves and 14 to 16 pairs of prominent ascending main 
nerves ; the midrib bold and snbfugose ; the reticulations minute and 
distinct ; length of blade 6 to 10 in., breadth 2‘25 to 3 in., petiole *25 
to *5 in. Stipules lanceolate, -25 in. long. Female flowers in axillary, 
often crowded, fascicles or very short racemes of 3 to 8, bractoolato, the 
pedicels longer than the leaf-petioles. Sepals ovate, obtuse, imbricate, 
strongly nerved, the edges ciliate, shorter than the petals. Petals erect, 
the tips not reflexed, ovate-acute, rigid. Stamens with short flat fila- 
ments, each inserted into the apex of a lobe of the deeply 5-lobed disc. 
Anthers (without pollen) broad, adpressed to the ovary, each with 2 linear 
anterior and one large dorsally-attached halbert-shaped membranous 
appendage, the latter conniving into a cone round the upper part of the 
ovary. Ovary sessile, ovoid-conic ; the stylo exserted, cylindrio. Capsules 
ovoid, glabrous, shining, smooth, *5 in. long, dehiscing into three 
narrow compressed pointed valves ; seeds one in each valve, ovoid, 
white, shining. 

Singapore ; Wallich, King’s Collector : Perak ; Scortechini, King’s 
collector ; at low elevations. This species is more often practically monoe- 
cious than A* Wallichiana , to which it is closely allied. It differs, 
however, from that species in its much moro acuminato rougher leaves, 
and also in its capsules and seeds. 
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3. A. Maingayi, Hook. fil. FI. Br. Ind. i. 188. A small tree, glabrous 
except the inflorescence. Leaves membranous, nearly sessile, elliptic, 
acute or sub-acuminate, serrulate, the base rounded ; main nerves 10 to 
12 pail’s, prominent below as are the transverse secondary nerves ; length 
5 to 6 in , breadth 2 5 to 2*75 in., petiole ‘15 in. ; stipules lanceolate, *25 in. 
long. Umbels axillary, solitary, on peduncles *5 in. long, 8 to 16-flowered ; 
the bracteoles, small, ovate. Sepals imbricate, ovate-rotund, or broadly 
ovate, obtuse, villous in the middle externally. Petals longer than the 
sepals, ovate, concave, villous in the middle externally and 4 with a villous 
line along the midrib internally. Stamens with short, thick, densely 
tomentose filaments inserted on a thick, sub-glabrous, fleshy disc : con- 
nective tomentose behind. Anthers elongate-ovate, with 2 otfate\ 
setose anterior, and 1 broad sub-terminal ovate, dorsal appendages. 
Ovary sub-globular, style thick, both densely villous-tomentose. Oapsule 
ovoid, sparsely strigose, the valves acute. Seeds with a white spongy 
caruncle. 

Malacca, Griffith. 

4. A. membrancea, King, n. sp. A tree or shrub, the young bran oh es 
shortly pubescent or tomentose. Leaves thin when dry, obliquely 
obovate-elliptic, shortly and rather abruptly acuminate, serrate, the 
base narrowed, rathor unequal-sided, both surfaces glabrous, except 
the midrib and 6 to 8 pairs of pubescent arching nerves, the reti- 
culations wide; length 5 to 7 in., breadth 2 5 to 3 in. ; petiole pu- 
bescent, ‘5 in. long; stipules subulate, pubescent, ’2 in. long. Racemes 
axillary, condensed, sessile, shorter than the petioles, few-flowered. 
Sepals 5, unequal, the outer 2 rather smaller than the inner, all broadly 
ovate-obtuse, pubescent externally. Petals 5, obovate-oblong, obtuse, 
the margins ciliolate with a few adpressed hairs on the back. Stamens 
5, glabrous, the filaments very short, rising from a fleshy 5-lobed disc. 
Anthers broadly cordate or sub-reniform, with 2 small subulate processes 
on the apices of the cells and a large dorsal, cordate-acuminate, brown, 
membranous appendage as wide as the anther. Ovary sessile, ovoid, 
villose: style cylindric, glabrous ; stigma cup-shaped. Oapsule ovoid, 
glabrous, the valves in dehiscence blunt: seeds sub-globular with a 
beaked caruncle. 

Perak at low elevations. Kings* Collector, Scortecliini. 

* A shrub or small tree. This comes near A . dasycaula 9 Miq. in 
externals ; but has fewer-nerved, more glabrous leaves. 

5. A. Hookeriana, King, n. sp. A small glabrous tree, the branch- 
lets lenticellate. Leaves membranous, shining, shortly petiolate, elongate- 
oblanceolate or lanceolate, apex shortly and rather bluntly acuminate, 
entire or obsjpurely serrulate, gradually narrowed below the middle to 
the base ; nerves 7 to 9 pairs, arching, slightly prominent ; length 5 
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to 8 in., breadth 1*8 to 2 in., petiole *25 in. ; stipules ovate, only *1 in. 
long. Racemes axillary, and on the older branches from the axils of 
fallen leaves, numerous, rather dense when young, afterwards sparse 
and open, from *75 to 1*5 in. long, bracteoles linear, pedicels as long as 
or longer than the flowers. Sepals ovate, equal, pubescent or glabrous* 
Petals lanceolate with linear blunt apex, longer than the sepals, glabrous, 
or pubescent along the midrib externally. Stamens glabrous, the filaments 
as long as the rather deep disc. Anthers broadly ovate, the base cordate, 
almost sub-re^iform, the cells each with an apical point and with a broad 
membranous ovate acute dorsal appendage wider than the anther. Ovary 
sessile, pubescent ; the style cylindric, glabrous ; the stigma cup-shaped, 
trudcate. Capsule ovoid, compressed, obtusely angled, glabrous, reticu- 
late, *5 in. long; the valves unequal, obtuse, compressed, sub-falcate: seeds 
sub-globose, pale, minutely mottled at the apex, the base with a papillate 
pitted caruncle. • 

Perak ; at low elevations, Scortechini, Wray, King’s Collector. 

A tree from 20 to 30* feet in height ; readily distinguished by its 
open, comparatively long, racemes. This closely resembles Blume’s 
Prosthesia Javan ica. 

6. A. Wrayi, King, n. sp. A sub-glabrous shrub, the branchlets 
with pale brown puberulous bark, rarely lenticellate. Leaves membranous, 
glabrous, shining, .shortly petiolate, oblanceolate, shortly acuminate, 
distinctly serrulate, narrowed to the base, length 3’5 to 4*5 rarely 6 to 
7 in., breadth 1 to 2 in., petiole *1 to 2 in. ; stipules linear, only *1 in. 
long. Racemes very short, crowded, axillary or extra axillary, *25 in. 
long ; bracteoles broadly ovate, pubescent. Sepals lanceolate, tomentose 
externally. Petals oblong, obtuse, thickened and tomentose along the 
midrib. Stamens from the inside of a disc which is as deep as the 
filaments are long. Anther ovate-cordate, with a dorsal, ovate-acute, 
membranous appendage as broad as itself, and a terminal apical processes 
on each cell. Ovary sessile, densely villous as is the base of the 
cylindric style : Stigma sub-capitate. Capsule minutely fulvous-velvetty 
when young, glabrous when old, ovoid with obtuse angles, 1*25 in. 
or more long and *75 in. in diam. ; the valves blunt, narrow. Seeds 
ovoid, brown, mottled, with sub-apical papillate pitted carunclo. 

Perak; at low elevations; Scoitecliini, Wray, King’s Collector. 

A shrub 8 to 10 feet high. In respect of leaves very like A. 
SooJceriana , but smaller. The very short racemes, more hairy flowers 
and larger velvetty capsules distinguish it, however, from that species. 

A. cine rea, King, n. sp. A glabrous shrub or small tree, the 
branchlets whitish, sparsely lenticellate. Leaves membranous, elliptic-ovate 
or lanceolate, sometimes oblanceolate, acuminate, narrowed at the base. 
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serrulate, pale when dry ; nerves 8 to 10 pairs, slightly prominent below j 
length 4 to 6 in., breadth 1*5 to 2 5 in., petiole *2 to *4 in. ; stipules 
scarious, pale, ovate-acute, striate, puberulous, *25 in. long. Racemes 
terminal, 4 to 6 in. long, bearing numerous 2 to 5 flowered cymules } bracts 
broadly ovate, scarious, concave, striate. Sepals ovate, ciliolate. Petals 
oblong, obtuse, the apex undulate, erose or toothed, edges ciliolate. Sta- 
mens from the edge of a deep fleshy disc ; filaments very short, glabrous : 
anthers ovate, with a broadly ovate appendage from the middle of the 
back curving over the apex, the cells divergent at the apex find each with 
a subulate terminal appendage. Ovary sessile, glabrous, globose : 
Style cylindric, with a few white adpressed hairs: stigma obliquely 
truncate, cup-shaped. Capsules ovoid, bluntly angled, glabrous, reti-M 
culate, *75 in. long; valves blunt : seeds globose with an ovoid beaked 
hilum, pale, smooth. 

Perak, at low elevations. King’s Collector. 

Yar. hirsutijlora , King. Sepals tomentose externally; filaments 
sparsely villous ; disc small : the cymulos larger and the bracteoles 
longer and narrower than in the typical form. 

Perak; Cliangkat Jerin. L. Wray, junior. 

The whole plant when dried has a characterestic grey colour, and 
from this circumstance I have given its specific name. 

Sect. II. Pentaloba. Anthers with a broad, usually terminal, ap- 
pendage from the connective ; but none from the cells. 

8. A. lanceolata, Wall. ( Pentaloba ) Hook. fil. PI. Br. Ind. i. 188. 
All parts, except the inflorescence quite, glabrous ; bark of the young 
branches pale. Leaves shortly petiolate, elongate-lanceolate, bluntly 
acuminate, the base much narrowed ; nerves 9 to 12 pairs, sufcerect ; 
slightly curved, prominent especially below, secondary venation trans- 
verse ; length 5 to 8 in., breadth 1*25 to 1‘75 in., petiole *2 in. Racemes 
about *5 in. long, 4 to 6-flowered, minutely bracteolate. Flowers on short 
pubescent pedicels. Sepals ovate, obtuse, thick, pubescent, about half as 
long as the petals. Petals lanceolate, acuminate, sparsely villous towards , 
the middle. Filaments as long as the anthers, slender, glabrous, rising 
from a small glabrous disc; anthers linear-lanceolate with a single 
lanceolate terminal appendage. Ovary rudimentary in many flowers, 
sub-globose and, like the cylindric style, villous. Fruit sub-globose, 
minutely pubescent, *35 in. long, valves in dehiscence beaked. Oudem, 
in Ann. Mus. Lugd. Bat. iii. 68; Vareca lanceolata , Roxb. PI. Ind. 
i. 648. Pent . lanceolata , Am. in Jard. Mag. Zoo. Bot. ii. 544. 

Penang ; Wallich, Stolickza, Curtis, King’s Collector. 

A shrub 6 to 8 feet high : apparently confined to Penang. This 
species is njuch more frequently truly hermaphrodite than some ot 
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the others* The Sumatran species A. dasypyxis , Miq. comes very near 
this, hut has longer raoemes and more hairy fruit. 

In Alsodeia lanceolata , Wall, there is a transition from Pentaloba 
to Prosthesia « Many of the speoiraens of A . lanceolata have the single 
terminal lanceolate appendage from the apex of the connective : others 
(Curtis’s Penang specimen) have this appendage ovate and broader, 
while from the apex of each anther there is a rudimentary apical ap- 
pendage, thus approaching Prosthesia . 

9. A. S^obtbchinii, King, n. sp. A small glabrous tree, the branch- 
lets usually pale brown. Leaves membranous, shortly petiolate, obliquely 
elliptic-lanceolate or oblanceolate, shortly and bluntly acuminate, irregu- 
larly serrulate ; main nerves about 12 or 13 pairs, rather bold ; secondary 
nerves transverse, slightly prominent below ; length 7 to 9 in., breadth 

2 to 3 in., petiole *2 in. Racemes sessile, about *5 in. long, several toge- 
ther, axillary or extra-axillary, about 3 to 5-flowered, with ovate bracteo- 
les. Flowers pedicellate. Sepals puberulous, broadly ovate, much shorter 
than the petals. Petals 5, oblanceolate, with long bluntly acuminate 
exserted apices. Stamens glabrous, shorter than the petals ; the filaments 
twice as long as the anthers, slender, rising from a deep, 5-lobed, slight- 
ly-notched disc ; the anthers, short, ovate, with a single very small 
terminal appendage ; ovary sessile, globose, glabrous, warted ; style 
long, cylindric, glabrous or puberulous. Ripe capsule ovoid, pointed, 
rather more than *5 in. long, glabrous, lenticellate ; valves compressed, 
pointed. Seeds 2 in each valve, sub- rotund, whitish, carunculate. 

Perak; King’s Collector, Scortccliini, Wray; at low elevations. 

A large shrub or tree 20 to 25 feet high. Externally this much re- 
sembles A. Maingayij but the flowers, aud especially the anthers, differ 
much. 

10. A. C0NDENSA, King, n. sp. A glabrous tree ; the older branch* 
lets pale, lenticellate. Leaves membranous, shortly petiolate, inequilateral, 
elliptic to elliptic-oblong, sub-acute, serrulate, gradually narrowed below 
the middle to the acute unequal base ; shining above, darker and dull 
beneath ; midrib and 13 to 15 pairs of prominent main nerves pale and 
sub-erect beneath, secondary nerves transverse; length 8 to 14 in., 
breadth 3 to 4*5 in,, petiole *25 to *35 in. ; stipules subulate, *35 to *5 in. 
Panicles axillary, orowded, much branched, spreading, 1 to 2*5 in. long, 
(longer in fruit) puberulous or glabrescent ; the bacteoles numerous* 
ovate, acute. Sepals unequal ; the outer 2 or 3 larger, rotund ; the inner 

3 or 2 ovate, pubescent on the back. Petals ovate, a little longer than 
sepahr,' rhomboid, with pale edges, villous on the back externally and 
along the midrib internally. Stamens glabrous, the filaments rather 
short, from a fleshy disc : anthers cordate* with a sipgle terminal white 
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ovate membranous appendage. Ovary sessile, globose, glabrous. Style 
cylindric ; Stigma cup-shaped. Capsule ovoid, pointed, glabrous, not 
lenticellate : valves compressed, pointed ; seeds sub-globular, carunoulate. 

Perak, Scortechini, King’s Collector ; at low elevations. 

A tree 30 to 40 feet high, approaching A . Scortechini in externals, 
but with different flowers. 

11. A. floribunda, King, n. sp. A shrub or tree, the young branches 
minutely fulvous-tomentose. Leaves membranous, shortly petiolate, 
oblong-lanceolate, ovate-lanceolate, sometimes elliptic, acjute or acumi- 
nate, more or less obscurely serrulate ; the base rounded, rarely acute ; 
upper surface glabrous except the pubescent midrib and nerves ; under 
surface minutely and softly tomentose, the midrib and 14 to 16 pairs 
of rather straight nerves and the transverse secondary nerves promi- 
ment; length 4*5 to 7 in , breadth 15 to 2*5 in., petiole *1 to *2 in.; 
stipules lanceolate, pubescent on the midrib, *25 in. long. Cymes axil- 
lary, on peduncles 1 to 1*5 in. long, much branched, dichotomous, spread- 
ing, many-flowered ; bracteoles oblong, obtuse, pubescent. Sepals 
unequal, the outer 3 ovate-rotund, the inner 2 ovate, all obtuse and pubes- 
cent. Petals ovate-oblong, obtuse, longer than the sepals, the apices 
usually refloxed. Stamens from a deep, pilose, 10-lobed, disc : filaments 
expanded and pilose towards the apex, contracted and glabrous below; 
anthers elongate- ovate, with a single connectival ovate terminal ap- 
pendage. Ovary sessile, villous, tomentose ; style cylindric, puberulous s 
stigma truncate, cup-shaped Capsuh ovoid, obtusely angled, adpressed- 
pubescent, *35 in. long ; the valves blunt ; seeds sub-globose, angled ; 
caruncle long, narrow. 

Perak, at low elevations ; very common. 

Distrib. Sumatra ; Lampongs, Forbes, 1719; Padang, Beccari. P. 
S. 683. 

Usually a tree, and sometimes attaining the height (fide Kunstler) 
of 70 feet. But also, according to the same collector, found as a shrub 
6 to 8 feet high. This is allied to the Burmese species A . mollis , H. f. 
and Th., which however, besides having the anthers of a Prosthesia 9 
has much smaller cymes, and broader bracteoles and sepals. 

12. A. echinocarpa, Korth. in Ned. Kruidk. Arch. II, 360. A small 
tree, the young branches fulvous or ferruginous- tomentose. Leaves 
membranous, shortly petiolate, obovate or ovate-elliptic, abruptly and 
shortly acuminate, boldly and unequally serrate, the base rounded or 
narrowed; upper surface glabrous except the pubescent midrib and 
nerves ; the lower softly pubescent, the midrib, 11 to 15 pairs of" nerves 
and transverse secondary nerves pale and prominent : length 6*5 to 9 in., 
breadth 2*2J5 to 3*25 t in., petiole *1 to *2 in. ; stipules '25 in. long ovate, 



1889.] G. King— If ‘aterial* for a Flora of the Malayan Peninsula. 407 

acute, pubescent margins the scarious. Cymes axillary and ex tra^ax il- 
lary, sessile, condensed, 3 to 6-flowered ; bracteoles lanceolate, keeled, 
pubescent. Sepals slightly unequal, ovate, obtuse, ribbed, tomentose 
externally, nearly as long as the petals. Petals oblong, obtuse, pubescent 
externally, glabrous internally. Stamens from a short glabrous disc ; 
filaments longer than the anther, glabrous. Anthers narrowly ovate, 
the base cordate, with a single small terminal white appendage. Ovary 
sessile, densely villous, style sparsely villous : stigma truncate, cup- 
shaped. Capgule when ripe from 1 to 2 in. across, densely covered with 
brownish, tomentose, branched, felted fibres : valves compressed, blunt 
*75 in. long : seeds sub-globose, compressed, smooth, the caruncle ovate. 
Hook. fil. FI. Br. Ind. i. 188 ; Miq. FI. Ind. Bat. i. pt. 2, 116 ; Oudem. 
Ann. Mus. Lugd. Bat. iii. 79 ; Miq. 1. c. iv. 216 ; PL Jungli. i. 122. 

Singapore, Malacca, Perak, Penang, at low elevations. Distrib. 
Sumatra, Bangka. # 

Usually a small tree 20 to 30 feot high. Sometimes shrubby. 

13. A. capillata, King, n. sp. A small shrub, the young branches 
rufous- tomentose. Leaves membranous, shortly petiolate, lanceolate, 
acuminate both at apex, and base, serrulate ; upper surfaco glabrous 
except the pubescent nerves and midrib ; lower rufous-pubescent ; the 
nerves about 11 pairs, bold, as are the transverse veins ; length 6 to 7 in., 
breadth 1*5 to 1*75 in., petiole ’25 in. ; stipules lanceolate, pubescent ex- 
ternally. Flowers • in small, sub-sessile, 3 to 5-flowered, axillary cymes. 
Sepals narrowly oblong, obtuse, tomentose externally. Petals linear- 
oblong, the apex sub-acute and reflexed, hairy along the midrib externally. 
Stamens alternating with the lobes of a deep, 5-lobed, glabrous disc ; fila- 
ments slender, glabrous, longer than the anthers. Anthers small, ovate, 
each with an ovate acute small terminal appendage. Ovary sessile, 
globular, villous : style long, cylindric, sub-villous ; stigma truncate, cup- 
shaped. Capsule *5 in. long, rusty — pubescent externally and densely 
covered with unbranched, often hooked, soft, pubescent spines about 
5 in. long and not felted. Seeds ovoid, smooth, pale, with dark semi- 
circumferential band, and an oblong carunculus. 

Laroot in Perak, King’s Collector No. 2462. A small bush 4 to 
8 feet high. This comes near A . echinoeorpa and comosa , but differs 
notably in its flowers and seeds. 

Section III. Anther cells each with a terminal subulate appendage ; 
no appendage from the connective^ 

14. A. comosa, King, n. sp. Afchrub or small tree, the young 
branches densely ferruginous- tomentose. Leaves membranous, sub-sessile, 
oblong-oblanceolate, caudate-acuminate, serrulate, the % base rounded ; upper 

52 
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surface glabrous ; the lower pubescent, especially on the prominent midrib 
and 11 to 14 pairs of lateral nerves ; length 55 to 7*5 in., breadth 1*5 to 
2*5 in., petiole 2 in. ; stipules subulate, *3 in. long. Flowers jin dense 
axillary bracteolate glomeruli. Sepals ovate, obtuse, tomentose. Petals ' 
lanceolate, acuminate, pubescent externally, and (like the sepals) with 
an apical tuft of hairs, glabrous internally. Stamens from a short 
minutely toothed glabrous disc, the filaments shorter than the anthers : 
anthers narrowly ovate, each cell with a terminal apical seta, but with- 
out any appendage from the connective. Ovary elongate, sparsely 
villous ; stylo pubescent ; stigma truncate, cup-shaped. Capsule *5 in. 
long, flocculent-tomentoso, densely covered with unbranched, subulate, 
soft, pubescent spines about *5 in. long, not felted. Seeds pale, ovoid} 
smooth, with sub-terminal papillate caruncle. 

Perak, Wray No. 3299 and 1254; King’s collector Nos. 406 and 
554. 


Species imperfectly Tcnown. 

15. A. PACHYCAUPA, King, n. sp. A small tree ; the young branches 
pale, glabrous, sparsely lenticellate. Leaves membranous, oblong-lanceo- 
late to elliptic-lanceolate, sub-acuminate, minutely and rather irregular- 
ly serrulate, the base slightly "narrowed : both surfaces glabrous, the 
lower darker in colour ; nerves 11 to 14 pairs, thin, but prominent be- 
low ; length 5 to 7 in., breadth 2 to 3 in., petiole *4 in.. Sepals rotund, 
pubescent, with thin glabrous edges.'' Capsules on short axillary branch- 
es, usually solitary, about 1*25 in. long ; the valves boat-shaped, com- 
pressed, separating when ripe into two layers, the outer dark-coloured 
and pubescent, the inner pale, smooth, cartilaginous, and bearing the 
angular smooth carunculate seeds. 

Perak, King’s Collector No. 10235 : Scorteokini (without number), 
A tree 20 to 25 feet high. Fresh flowers being unknown, the sec- 
tion of the genus to which this belongs cannot be determined. The 
capsules, however, show that it is a distinct species. 

In addition to the foregoing, there are in the Calcutta Herbarium 
specimens of what appear to be five distinct species of this genus. The 
materials are, however, insufficient for accurate determination. 



1889,] W. Doherty— Certain Lycoenidee from Lower Tenamrim. 409 


XXIII. — On certain Lycoenidee from Lower Tenasserim . 

By William Doherty, Cincinnati , U . $. A . 

.[Received April 8th Read 3rd July, 1889.] 

(With Plate XXIII.) 

The following list includes most of the Lyccenidoe taken by me ia 
Tenasserim from January to March, 1889, inclusive. I have been unable 
to identify four or five Arhopalas near A, vihara and metamuta. And I 
can only mention the few species of Lampides and Nacaduba which I 
happened to pin. Consisting wholly of low-country species (with but 
one exception), taken in the driest part of the dry season, the list repre- 
sents only a part of the Tenasserim Lyccenidre . When all the species 
are known, those of the mountains and those of the valleys, those of 
the wet season and those of the dry, it seems to me quite ^possible that 
the number may be doubled,. 

The Mergui species were taken at the Taw-jaung monastery a few 
miles from the town, in low-country forest near the coast. The species 
marked Myitta were taken at ray various camps in the Tenasserim 
valley, near the Siamese’ border, east of Tavoy. Except one species — 
Surendra florimel — they were all taken below one thousand feet altitude. 

After devoting hauch time to the study of the structure of butterflies, 
and filling several note- books with descriptions of tho younglarvce, tarsi, 
scent-organs, prehensors, scales, etc , I had in 1887 the great mis- 
fortune to lose most of them in the Malay Archipelago, together with a 
great collection of insects. The chief survivors wore my notes on the 
egg, a part of my drawings of prehensors, and the descriptions of a few 
genera and species partly of this family which had been prepared for 
publication in 1886, some of which will appear in Mr. de Nicdville’s 
“ Butterflies of India,’’ I have therefore been obliged to commence 
afresh, and as yot my material is too small to achieve one of my prin- 
cipal objects, a proper classification of the Lyccenidce . So the following 
attempted generalizations must be hold as provisional only. 

In 1886, I divided the family into six subfamilies, based chiefly on 
the form of the egg To these another must be added, the Liphyrinoe 9 
which besides our single Indian species, includes, perhaps, a few African 
forms. In four of the six other subfamilies, the egg seems to afford 
good characters for defining them, though a few small genera, which I 
have as yet studied but imperfectly, seem difficult to place. The two 
other groups, which I 'called the Theclinco and Amblypodince had better 
be united, forming a large mass of genera and species very difficult to 
arrange. In the Amblypodiae especially, the egg sterns to l # ose much of 
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its systematic value, and varies to a remarkable extent in forms much 
alike in general structure and appearance. So it is with great hesitation 
that I propose four sections based partly on it. Typically they are all 
four distinct enough, but seem to be connected by certain low forms of 
Arhopala , underlying them as it were, as if indicating the original an* 
cestors from which they all sprang. 

Egg large, tubercular, indentations 

obscurely hexagonal , . . . ... Aphnceus group. 

Egg similar, not tubercular, ... Loxura group. 

Egg small, tubercular, indentations 

sharply cut, usually trigonal, ... Thecla group. 

Egg small, spiny, indentations sharply \ 

cut, tetragonal, ... ... Arhopala group. 

The Aphnceus group has the egg convex above (as in all the sub- 
family), yellowish, large and coarse, overlaid with a thick, rough, 

vesicular, white or yellowish cruBt, covered with large blunt whelks or 
knobs (often but little elevated) and indented with obscure hexagonal 
spaces. This type of egg reaches its extreme form in Neocheritra , in 

which the indentations are fewest and coarsest, while in Chrysaphanus 

they are numerous, and in Curetis numerous and cut into hexagons with 
some distinctness. In Amhlypodia , as now limited, the egg is much the 
same as in Neocheritra , and the genus had better be put here. It re- 
sembles the Arliopalas in some things, but its venation .shows it to be 
a very isolated form. The male h&s a fifth subcostal branch wanting 
in the female, and the middle discocell ular, like the upper, is oblique, 
and greatly thickened, seeming to bo the basal part of the lower radial 
vein. In Iraota , another genus hard to place, there is no middle dis- 
cocellular, the radials having a common origin. Most genera of the 
Aphnceus group have elongate wings, with the outer margin of the fore- 
wing more or less oblique, and the costal and subcostal veins some- 
what crowded together, the cell being near the costa (remote in Arho- 
pala), which is but little rounded. The hindwing has two tails in most 
of the genera. 

The Loxura group is obviously an offshoot of the Aphnceus group. 
The egg is large and white, without tubercles. In the typical genera, 
Loxura , Yasoda* and Eooxylidesf , it has a cornice round the flat, table- 

# Yasoda, gen. nov. Differs from Eooxylides in having bnt one tail ; from Loxura 
in having only three subcostal veins (four in Loxura) in the forewing, and a large 
black sex-mark on the hindwing of the male above, on the lower median vein. 

t I described this genus as Marshallia , naming it after Oolonel G. F. I>. 
Marshall, bnt the name turned ouf to be pre- occupied. As the name Indoxy tides, 
which I proposed instead of it, seems to have reached Mr. de Nioenlle too late to 
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like apex (which is less than half the diameter of the base), the surface 
very smooth,, with numerous minute indentations, which, in occasional 
imperfectly developed specimens,* are distinctly hexagonal. The other 
three Indian genera — Drupadia, Biduanda and Suasa— are less peouliar, 
and Suasa is obviously related to Zeltus , Cheritra> and other, normal 
aphnsBiform genera. Their eggs lack the subapical carina. In Drupa - 
dia and Biduanda , they are hemispherical, with rounded indentations 
larger than in Loxura. In Suasa the indentations are large, shallow, and 
distinctly hexagonal, looking as if impressed with a die. These six 
genera form a series, approaching the Aphnmus group, but have some 
features in common. They are all protected The forewing is short 
and broad, the outer margin erect, the costa strongly arched, the hind- 
wing elongate posteriorly. The prehonsors are elongate and of a pecu* 
liar facies. 

An Arhopala , apparently inornata , Felder, and one or two obscure 
allied species undescribed from Malayana, have eggs somewhat as in 
Loxura , but coarser and without the cornice. This peculiarity is asso- 
ciated with others in the imago, on which I shall form the genus low, the 
^position of which is uncertain. 

The Thecla group - has much smaller eggs nearly always greenish, 
the lines enclosing triangular spaces, «ix of them radiating from each 
tubercle, which is roughly spherical, constricted at the base. This 
sculpturing, - which is very distinctly cut, is elsewhere found only in the 
concave eggs of certain Lyccenince. -The section is a very indistinct one, 
its members tending to unite severally with the Aphnceus or Arhopala 
groups. I have had few opportunities of studying Zephyrus , and have 
never examined the true Thecla. As a group they seem to have both 
wings short and broad, the costa much rounded, the veins slender, the 
hind wing usually with one tail. Surendra may be distinguished from 
Zephyrus by the obsolescent discoccllular veins. So far as these are 
visible, they are. very upright, the middle one of the fore wing unusually 
long, differing widely in these respects from all the succeeding genera, 

bo incorporated in his key to the genera of tho Li/ccenidtv , he has called it Eooxylides. 
My description of the genus as well as those of my genera Yasoda , Masnaga , 
Araotes and Tardka , all made in 1886, will appear in his next volume. I have record- 
ed Eodxylides tharis from Bassein, Burma, but it did not turn up in Tenasserim. 

* These curious eggs are usually rough or discoloured, and tho sculpturing 
differs more or less from that of the others I have found them in all the sections 
of the LyctBnidcB, They are usually exceedingly rare, but are more frequent in some 
Arhopalas, so that their eggs may fairly be called dimorphic. They are not immature, 
being quite hard, and at least occasionally produce perfect larvae. I think they are 
atavisms, representing an earlier stage of development, the egg perhaps of some 
remote ancestor. * « 
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especially Arhopala, It includes four speoies resembling each other but 
slightly. 

A number of species connect these genera with the Arhopalas . The 
egg varies greatly in these. Panchala ( ganesa ) , Acesina and Flos (genus 
novum) are distinguished by the long costal vein of the forewing, and 
the structure of the third and fourth subcostal veins, which, after their 
separation, are short, very unequal, and very close to the costa. In 
Panchala and Acesina , the costa of the hind wing is slightly tilted up at 
the apex, there is no lobe (a tail in Acesina only), and the uncj^rside is dull- 
coloured. In Flos the costa of the hindwing is regularly rounded, there 
is a conspicuous lobe and a tail, and the underside is richly marked. 
The type is apidanus , and the genus is widely distributed, occurring 
from the Himalayas to the Austro-Malayan islands. Darasana has the 
subcostal veins as in Panchala and Flos , but a very short costal vein in the 
forewing, the cell of which is more remote from the costa. It has no lobe 
or tail, and seems a tolerably distinct genus. Some species of Flos have 
an egg with triangular spaces. The typical species have, however, a 
small green egg with rough vesicular raised lines enclosing hexagons, 
and very small irregular knobs at their intersection. The egg of Mot a 
massyla is somewhat similar, but there are no tubercles, and the reticu- 
lation is more delicate. The wings are not unlike those of Zephyrus 
in structure with an additional tail ; the colouring is somewhat as in Flos . 

In the Arhopala group the egg is a remarkable one. It is also 
rather small, delicate, usually gi'oon. with raised white lines enclosing 
quadrangles (as in the Deudorigince) , and bearing acute spines at their 
intersection. This typo of egg occurs in all the large swift-flying Arho- 
palas , and in many of the smaller and obscurer kinds. They all have 
the costal vein of the forewing shorter than in Flos and its allios, and 
the subcostal branches normal. They agree with those genera, and 
differ from the other Theclince in the position of the cell, which is remote 
from the costa, and in the length, and slightly oblique direction of 
the upper discocollular vein. A number of the obscurer species have 
eggs with tubercles aud triangles as in the Thecla group, but I do 
not know any structural points by which they can be separated from 
the rest. 

The Arhopalas are extremely uniform in structure, as' in aspect, 
and on account of their great numbers are difficult to arrange. In them 
it would be advisable to admit generic distinctions wherever it is pos- 
sible to make them. 

The Thecla and Arhopala groups agree in many particulars, one of 
the most striking resemblances being that of the prehensors, Which in 
all the genera known to me are short and thick, the branches of the 
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unoi stout, the olasps broad and truncate. A careful examination will 
probably result in the separation of the Aphnceus and Loxura groups 
from these under the name Aphnceince . 

The small subfamily of Deudorigince is characterised in the male by 
the lower organ of the prehensors, the clasps or harpagones , being 
aborted and functionless, adhering to the intromittent organ. The ab- 
domen of the female is pointed, and ends in a pair of long ovipositors. 
The egg is very small, green, covered with very numerous tetragonal 
spaces, bordered by raised transparent lines, very delicately carved, 
with little button-like tubercles at their intersection. The hindwing 
has always a very prominent anal lobe, a single tail at the end of the 
lower median, and a distinct angle at the end of the middle median vein. 
Deudorix and its allies belong here, as well as Araotes * and Sithon. The 
genera Bindahara and Lehera , which have also only one tail, can scarcely 
be included in any definition of the subfamily, nor Neomyrma , which has 
a very Deudorix- like egg. 

The Poritince come near the Aphnceus group of the Theclince> I be- 
lieve, the reticulations being hexagonal. On account of their relations 
with the Lemoniadce they might be placed at the head of the family. 
They can be distinguished by the joined costal and first subcostal veins 
of the fore wings, a character ogcurriiig in Sithon , in many Lyccenince , 
and also, I observe, in a remarkable insect described as Ilypolycoena lihna 
and Logania andcrsonii , Moore, from Mergui, which may possibly connect 
Poritia with the Lyccenince. I have described the egg of Poritia in a 
former article. The base is quadrate, twice as long as wide, there is a 
square apex, two square sloping sides, and two vertical rhomboid ones. 

The Lyccenince are distinguished by their decidedly concave eggs, 
broadest above the middle. The reticulations are often irregular, and 
vary greatly on different parts of the surface. Those on the sides con- 
sist of small white knobs constricted at the base, from which spring 
either four or six elevatod lines, forming quadrangles or triangles. In 
Catopcecilma the spaces are hexagonal, and in Semanga irregular. I 
include these genera here with much doubt ; they are obviously transi- 
tional to the TJieclince . The typical Lyccena group, containing the great 
majority of the subfamily, has hairy eyes, though the hairs are few and 
scattered in Castalius and Zizera. The Pithecops group consists of 
naked-eyed genera, of which the eggs of Megisha and Pithecops have 
tetragonal spaces, and Neopitkecops triangular. 

* Araotes , gen. nov. nearest Sithon, but with an additional subcostal vein in the 
forewing. The middle discocellular is obsolescent (distinot in Deudorios and its 
allies), the first subcostal touches the costal vefii (united with it in Sithon , quite 
separate in the other Deudorigince ), and there is but onejtail (two in Biduanda t in 
whioh the type-species lapiihia was placed by Mr. Distant). 
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I place here a few genera of dubious position Lycmnmsthes with its 
speculate egg, flattened above, shows affinities with Leudgri®, but is con- 
nected with the Lycoemnce by Niphanda , which (JST. teeeellata) has ooncave 
eggs. The egg of Spalgis is much flattened above* and delicately reti- 
culated with irregular hexagons. Its position, like that of the following 
genera, can hardly be understood till the insects of tropical Africa, the 
great storehouse of low forms of Lyccmidce , are better known. Next to 
Spalgis I place the singular* genus Taraka (mihi), of which the "type is 
Miletus hamada , Druce. This genus greatly resemble^ Neopithecops, 
and like it is probably protected. It may be separated from' it by the 
narrow cell nearer the costa, and by the oblique discocellulars. From 
Spalgis it differs in "the antennae, which are much as in the Pithecopa 
group, slender, annulated, with a short, distinct terminal club, while 
Spalgia has short stout autennee, gradually thickened. The prehen- 
sors of TaraTca are wholly lyceeniform. The egg is remarkable, and bears 
a decided resemblance to those of the Gerydince, with which Mr. Druce 
first placed it The apex is flattened, a little concave, irregularly reti- 
culate, with a strong crenulated carina projecting both upwards and 
outwards, around the margin. Seen from the side, it is irregularly 
quadiato, a little widest at base, the sides smooth. The genus is 
evidently related to Liphyra and' the older and more generalized forms 
of the Gerydince included in the genera Logania and MalaU. 

1 have made a careful description of Taraka mahanetra, a very rafe 
Malayan species somewhat resembling Gastahna elna in colouring. I 
caught but a single pair of this species, and both I believe are now lost. 
Generally, they agreed with T. hamada in structure, but the forefoot 
of the female (as well as that of the male) was imperfect, and the joints 
of the tarsi immovable. As it is just possible that this peculiarity may 
have been due to gynandromorphism, I meroly mention it, and reserve 
hamada as the type of the genus. The egg of mahanetra I, unluckily, 
do not know. The description of this species will appear in Mr. de 
Nicoville’s work. 

The Gerydince can best be defined by the prehensors, the egg, very 
abnormal in most of the genera, approaching the lycacniform shape in 
Logania and Malais . The clasps ( harpagones ) are small and normal. 
Fortunately, they are very variable in shape, and afford good specific 
characters, which are especially valuable in the difficult genus Logania 
and in Allotinus. The unci or upper organs are developed into immense 
knife-like blades, fitting into the tufted, scabbard-like, greatly elongate 
last joint of the abdomen. Each uncus has a branch, shaped something 
like a human femur or humerus, fitting to the middle of the under 
surface of thp uncus \vith a ball-and-socket joint, and when at relit ap- 
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pressed to the edge of the blade, the tip, which is olavate and ends in a 
short. hook not visible from the side, reaching the base of the uncus. 
This construction varies but little in all the genera and species of the 
group. A remarkable feature of the subfamily lies in the fore tarsi be- 
ing in both sexes similar to the middle and hind ones, just as in Fapilio 
or Hesperia . This also occurs, according to Mr. Trimen, in certain 
African genera, such as Arrugia , which from his account of them seem 
to belong to this group. The legs of Gerydus are curiously flattened in 
both sexes, thpse of Allotinus and Paragerydus are long and slender, those 
of typical Logania have the ends of the tibiae swollen. One or two 
species hitherto included in this last gonus have the legs slightly flatten- 
ed and very short and stout, the tibiae being thickest in the middle. 
These fully deserve to form a separate genus, for which I propose the 
name Malais It will include Z. marmorata and L. sriwa (probably the 
same species), and one or two rare fc^nds undescribed, ranging from Pegu 
to Borneo. Since the preceding remarks were written, I have taken a 
true Logania in Upper Assam. 

The egg is usually very much flattened, but, in Logania and Malais , 
it is scarcely more than twice as wide as high, as in many Lyccenas. 
Except in Paragerydus and a few Allotini, which have much flatter eggs, 
there is usually a number of strong' lateral horizontal carinee, two, 
three, four, or five according to the species, either simple or broken into 
short teeth. . These teeth are placed in vertical series, one above the 
other, giving the outer margin of the jgg, and indeed the egg itself if it 
is much flattened, the appearance of a cogged wheel. Thus the usual 
oblique reticulations of the Lyccenidce give place on the outer border to 
vertical (the teeth) and horizontal (the carinaa) lines, a remarkable 
feature. The upper surface is, however, obliquely reticulated with 
delicate raised striae. 

This vertical reticulation is more pronounced in the egg of Liphyra , 
which, as might be expected from the strangeness of the insect itself, 
is very unlike that of other Lycoenidce. It shows, however, an unexpected 
resemblance to that of Logania and Taraka. The egg is of great size, 
green, overlaid with white, shaped something like a section or “ drum ” 
of a Doric column, but somewhat widest at the base, the height, breadth 
at apex, and breadth at base being to each other as 9, 13, and 15g. The 
top is marked with hexagonal reticulations, the lines turbinate in the 
middle, the margin deeply channelled, and then strongly carinate, the 
carina projecting both upwards and outwards, white, its contour even. 
The base is also obscurely carinate. The sides are crusted with white, 
and minutely indented, with about forty-five vertical ribs, slightly 
irregular and even (very rarely) anastomosing, extending Also over the 
53 
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outer part of the base, the inner part being green and 'minutely reti- 
culated with hexagons. The prehensors I do not know. The fore- 
tarsi are, I believe, the same in both sexes, as in the Gerydince. 

Liphyra brassolis flies slowly with a distinct humming sound 
and an uncertain circling flight, hesitating a long time before alighting. 
Whether it is, as it seems, a protected species, or whether, as I believe, 
it flies chiefly at twilight and so escapes capture, I do not know. No 
one would ever take it for a butterfly ; few moths are more typically 
moth-like in flight. It is probably the oldest typo of Lyqfenid existing, 
and unconnected with the rest, except through such primitive dwarf 
forms as Taralca and the smaller Gerydince . It is the only Asiatic re- 
presentative of the*subfamily Liphyrince and its nearest allies are appa- 
rently African. 

A word deserves to be spoken on the subject of green butterflies, 
since it seems one little understood at home. Early in the century 
Horsfield professed to have found a green female of the Javanese 
Arhopala eumolphus , the true female of which is blue. Recently, Mr. 
Distant has described, as the female of A. farquharii , a butterfly bright 
green over the basal half of the wings above. Now, the real female of 
farquharii (perhaps the form described as A. maxwellii , Distant) is violet- 
blue and one of the most constant of butterflies. Of the green form 
mentioned, I took several specimens in the Malay Peninsula and in 
Borneo, and they were all males. It is a rare speeies undescribed, 
perhaps identical with the Horsfieldian form. 

G-rant Allen shows that, while greenish flowers are among the oldest, 
really green flowers are the most recently developed of all and among- 
the most conspicuous. Very much the same thing is true of Lepirfoptera . 
Pale green moths, like Actias , Geometra, and F achy arches, are protected 
by their colouring, which is common to both sexes, and are quite hidden 
when resting among the leaves. Such seems also to be the case with 
Lehora erryx *, a lycrenid which is greenish on the underside , and may 
possibly be the case with somo Gatopsilias. But bright metallic-green 
is, I think, the latest developed colour among butterflies, and decidedly 
the most conspicuous. No one who has not seen it can imagine the 
brilliancy of Arhopala farquharii or Ornithoptera brookeana in the green- 
est jungle. The brightest of the metallic-blue butterflies look dim 
beside them. It may be confidently asserted of all such butterflies that, 
unless the species is protected, only the male is green. The protected 
Ornithopteras have sometimes assumed green colours as well as golden 


' . * The underside is green or greenish in many South American Theclas , but 
subh cases ard very unufeual in Eastern Lyccenidce. 
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and orange, and the female shares in this useful ornamentation to some 
extent. In non-protecfced butterflies the green is coufined to the upper- 
side, and is quite invisible except during flight. In the Lyca&tidcd* it 
is found in many Zephyri , in some Poritias and Massayaa, f in a few 
Arhopalas f and in Lampides marakata, a rare butterfly I discovered in 
the Malay Peninsula and named after its emerald tint above. Among 
all these, whenever the female is known, it is blue, orange, blaok, violet, 
or any other colour but green. The conservative and, in butterflies, 
unadorned sgx, has not yet acquired the latest development in colours. 
It is also remarkable that the green colours seem to occur where the 
genus is most dominant. The Malay Peninsula and Borneo form the 
great centre of development of the genera Arhopala atid Lampides , and it 
is there that most of the green species occur. The outlying Arhopalas , 
those of the North-West Himalayas, and the Timorian islands, are all 
blue. In Zepliyrus , the green species are found only where the genus 
is best represented and most vigorous. Zephyrus pavo 9 a species found 
in the Bhutan and Assam hill-ranges, remote from the regular habitat of 
the genus, has, I discovered, the male blue and greatly resembling 
allied females from the- Western Himalayas. The green and orange 
Ornithopteras also occur only in the heart of the Ornithoptera region. 
These remarks on green butterflies also* apply in some degree to certain 
other unusual colours of great brilliancy, such as the shining coppery 
gold of Ilerda brahma , and the fiery red of Thamala marciana , It ought 
to be borne in mind that such colours must nover be ascribed to a female 
without careful examination. 

Subfamily THECLINJE. 

Arhopala Group . 

1. Arhopala (Nilasera) centaurus, Hew. 

Mergui, Myitta. 

2. Arhopala anarte, Hew. 

One male, Myitta. This is the form described, from Sumatra ac- 
cording to Kirby, by Hewitson in his Cat. Lyc. Brit. Mus., and is 

* Some rare species of Neocheritra arc green above in some lights, especially 
N. martina , a Bornean species. The allied N. hypoleuca was also figured by Hewit- 
son as green, apparently by mistake. The Neocheritras are among the swiftest and 
shyest of butterflies, and the bright colours of their upperside are only seen during 
flight. 

t Massaga , gen. nov.. nearest Deramay, Distant, but with only four snboostal 
veins in the forewing, instead of five. From Poritia it differs in the upper radial 
vein, which arises from the subcostal, a little beyond the end of the cull ; in the cell 
of the hindwing, and in the markings of the underside, which are no^ annular but 
simple and linear. Sexes very unlike. Type Poritia pediada , Hew. 
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altogether different from the female (from the Malay Peninsula) 
described by him under the same name in the Diurn. Lepid. afterwards, 
the male of which has been named agnis by Felder, who recognised 
Hewitson’s error. Anarte is one of the most beautiful of Tenasserim 
butterflies. 

3. Arhopala agnis, Felder. 

One female, Mergui. 

4. Arhopala anthelus, Doub. 

Mergui, a very brilliantly coloured species. «■ 

5. Arhopala subfasciata, Moore. 

Myitta. The costal and apical black is somewhat wider in the 
female, which does not differ greatly from the male. ' 

6. Arhopala pastorella, n. sp , Plate XXI II, Fig. 12. 

Male above light cerulean blue, brilliantly metallic, outwardly 
slightly viole&cent and less resplendent ; forewing with a slender black 
marginal and costal line, hindwing blue from the costal vein to the sub- 
median, a marginal black line. Below rather dark fuscous brown, the 
markings darker, bordered by slightly palor lines, only the basal spots 
annular, the other like parentheses, so ( ) . Forewing with three in the 

cell, a transverse one below it, and one in the base of the lower median 
space. The transverse discal band is rather broad, the first four spots 
united and compact, the first small, close to the costa, the second broad- 
est, the fifth and sixth dislocated inwardly, compactly 'united ; a sub- 
marginal row of obscure dark spots bordered within and without by 
obscure palor touches. Hindwing with the basal spots of moderate size, 
annular, a transverse discal series of nine spots in a tolerably regular 
semicircle, all somewhat annular, none approaching the terminal cell- 
streak ; a submarginal row of obscure dark cordate spots bordered with 
paler, a slight metallic green streak in the lower median space, and a 
similar band from the lower median to the submedian vein, both bor- 
dered with black. The lobe is small, black : there are slight projections 
at the end of the lower median and submedian veins, but no distinct 
tails ; the outer margin is regularly rounded without undulations. Expanse 
two inches. 

Myitta. In the colour of the upperside this butterfly perhaps re- 
sembles A . lyccenaria , Felder, a small species and tailed. It is very 
near agelastus . But that species is more violet apically, and not dis- 
tinctly metallic above ; below, the transverse bands are more regular ; 
the costal spot of the forewing absent, and the general colour duller, 
more fuscous and less rufous. 

7. Arhopala agelastus, Hew. 

A common species, Mergui, Myitta, where one or two similar forms 
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occur whioh may or may not be distinofc from it Mr. de Nic4ville haB 
pointed out to me that on the forewing of the male of the allied A . anti - 
muta there is a curious clouded disc, perhaps of the nature* of a sex* 
mar k. This is sometimes just traceable in agelastus . . 

8. Arhopala vihara, Feld. 

Mergui. I obtained several species of this very difficult group, 
but not having access to authenticated specimens of the allied species aroa , 
atosia , yendava , etc., I am unable to identify them. 

9. Arhgpala metamuta, Hew. 

Mergui, Myitta. 

10. Arhopala davisonii, de Nice, MS. 

Mergui, Myitta, Tavoy. This species, which is quite distinct from 
the preceding one, belongs to a most difficult group which can hardly, I 
think, be understood without a careful study of the prehensors. A. davi- 
sonii is one of the commonest and most ubiquitous of Malayan insects 
and is abundant in Borneo. , 

11. Arhopala duessa, n. sp., PI. XXIII, Fig. 6. 

Male above bright cerulean blue over fully half of the forewing, the 
apex widely, the costa and outer margin moderately, and the veins 
slenderly black. Hindwing with the cell and extreme base of the lower 
median space irrorated with blue -scales. Below light brown, the costal 
and apical half of the forewing, including the upper half of the cell, and 
all the hindwing, glossed with pale violet, the markings violet brown 
with violet-whitish irides, only the basal ones annular. Forewing with 
three transverse spots in the cell, a double one in the basal part of the 
lower median space, a very broad compact dark transverse discal band 
unbroken from th,e costa to the submedian vein ; the apex with a whitish 
patch. Hindwing with basal annular spots, an irregular one at the end 
of the cell, outwardly acuminate, and a very irregular transverse discal 
band of which the first and second spots are compactly united with the 
terminal cell-spot, the other five small and separate, forming an irregular 
chain ; an outer discal pale fascia forming a large violet-whitish mass 
near the apex, the disc also clouded with whitish; an obscure sub- 
marginal line of pale violet lunules, the marginal line dark. No metallic 
.subanal markings. Forewing distinctly undulated outwardly, hindwing 
,r without tails, lobes or undulations. Expanse 1^ inch. 

Two males, Myitta. I know no species closely resembling this. It 
may be allied to bazalus , but has no tail or lobe. The distribution of the 
blue on the upperside is very unusual.* 

12. Arhopala perissa, n. sp., PI. XXIII, Fig. 11. 

Male, above rich uniform purple blud over fulTy half the forewing 
and two-thirds of the hindwing. Forewing with the costal border and 
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lower angle narrowly, and the apex widely black. Hindwing with the 
costa widely and the outer margin narrowly black, the blue extending 
beyond the submedian vein. Below dull fuscous-brown, the markings 
but slightly darker, bordered by lines a little paler, only the basal spots 
on the hindwing annular, the others with straight borders. Forewing 
with three spots in the cell and a broad uniform band, unbroken and 
but slightly curved from the third subcostal to the lower median vein, the 
base of the lower median space and the upper and basal part of the inter- 
no-median space dark, separated distinctly from an outer pale area in that 
space ; a submarginal line of obscure darker spots bordered by a slight- 
ly paler line. Hindwing with the basal spots small and well separated, 
a streak across the end of the cell extending to the submedian vein, and 
a transverse discal band dislocated outwardly below the lower subcostal 
vein, continuous in the next four spaces ; submarginal markings as on 
the forewing, *a metallic green fascia from the lower median to the sub- 
median vein, and a touch of it in the lower median spot. The hindwing 
is distinctly undulate outwardly ; it has no tail and but slight traces of 
a lobe. Expanse If inch. 

Myitta. I know no species closely resembling it. It is a richly 
coloured butterfly above, but the underside is unusually dull. 

13. AliHOFALA M1RABELLA, Tl. sp. 

Male above bright violet-blue, dull violet in some lights, over fully 
tive-sixtks of the forewing, the marginal black band moderate and nearly 
equal on both wings. Below light fuscous, glossed with pale violet, the 
markings large, numerous, distinct and crowded, consisting of deep 
brown spots, paler in the middle, set in distinct violet- whitish rings or 
parenthetic lines. Forewing with the three usual cell spots large, a double 
series of costal marks, the transverse band much broken, the spot in the 
lower radial space (the fourth) extruded ; no distinct marks below the 
cell, two submarginal violet-whitish lines, the inner lunular, the outer 
straight, obscure. Hindwing with the basal spots annular, the basal 
costal one obsolescent ; the transverse discal band with only the first pair 
of spots continuous (the second touching the terminal cell-spot which is 
large, parenthetic), the others irregular, the third dislocated outwardly, 
the fifth inwardly \ two submarginal lunular lines, the anal angle with 
three small black spots bordered with metallic green, behind which is a 
narrow irrorated whitish fascia. Female with the blue somewhat paler 
and covering only half the forewing, and the hind wing from the costal 
vein (basally) and the upper subcostal almost to the submedian ; the 
dark border rather wide. Both sexes have a slender tail tipped with 
white, and a Bmall, distinct lobe. Expanse If inch. 

A male* from Lfergui, a female from Myitta. Nearest A, alitceus , 
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Hew. from the Celebes, but seems to be darker below, with a broader 
black border above. Prom achelous , Hew. it also differs in the broader 
black border, and the apex of the hindwing below is not lilac. The 
blue above seems also darker and richer. From aida> de Nic6ville, it 
differs in the strong violet gloss and the large and crowded annulations, 
occupying most of the cell of the forewing and extending thence nearly to 
the costa, on the underside ; the upperside is very similar. The figure 
of A . mirabella was omitted by accident. 

14. Arhopala belphcebe, n. sp., Plate XXIII, Pig. 1ft. 

Male, above light, rather dull purple-blue over about half of the 
forewing, the dark border wide on the hindwing. Below much like 
mirabella , but the costal markings of the forewing are absent, and the 
transverse discal band is composed of spots nearly annular on the fore- 
wing and entirely so on the hind wing. The three upper spots on the fore- 
ing form a line outwardly oblique, the next two are united. Hindwing 
with the three basal spots small and crowded together, the others large, 
distinctly outlined with violet white, that at the end of the cell irregular * 
produced outwardly to a point in the lower median space as in A . duessa; 
the transverse band annular, Nearly regular, composed of slightly united 
pairs, the middle pair out of line ; a double line of obscure pale submar- 
ginal lunules on both wings. Expanse *1£ inch. 

Myitta. This species is something like the female of the preceding 
one, but the blue is paler and more lilacine. It has no tail and scarcely 
any lobe. It has also some resemblance to A. agesias from Borneo. 

15. • Arhopala albopunctata, Hew. 

Myitta. This species, like A. theba and A. aronya from the Philip, 
pines and a beautiful undescribed Celebesian species, mimics the genus 
Lampides both on the upper and underside, resembling L . elpis and its 
allies Another Arhopala (critala } Polder, from the Moluccas) mimics 
the danis group of Gyaniris most faithfully. 

16. Arhopala ammon, Hew. 

Myitta. The Tenasserim form of this beautiful little species may be 
distinct from the Malayan one, but in the absence of an authentic spe- 
cimen of the latter I cannot at present decide. 

17. Arhopala farquharii, Distant. 

This species seems quite distinct from eumolphus , not, as Mr. Distant 
says, on account of the dislocated transverse band of tho forewing, which 
often occurs in eumolphus , but on account of the uniform dull brown 
colour of the underside, the pale rings enclosing slightly darker brown 
spots, while in eumolphus the wings are washed with bronzy grey, the 
ground colour varying in different places, the spots small and distinct, 
while the anal green area is usually obsolescent. Th6 female bf farquharii 
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is bright blue over fully half the forewing, its edge serrate, with a wide 
brown border on both wings, darkening where it borders on and deeply 
indents the blue subapically. The species is extremely uniform every- 
where, and is abundant from Tavoy and Mergui to south-eastern 
Borneo. 

18. Arhopala hellenore, n. sp., Plate XX III, Pig. 7. 

Nearest eumolphus . The green of the upperside is rather more 
tinged with golden, and the dark border is somewhat narrower on 
the forewing and much narrower on the hindwing, ^tending less 
than a third towards the base of the lower median space. Below both 
wings are conspicuously marked with whitish, which forms a large apical 
mass on the hind wing in which the transverse markings are very dis- 
tinct, and across both wings in an obscure discal band. The subanal 
metallic green markings are obsolescent. The dark markings are large, 
as in farquhatii , from which it seems quite distinct, though it may be 
the local Tenasserim form of eumolphus . Ope male, Mergui. Expanse 
# 1| inch. 

19. Arhopala maxwellit, Distant. ( ? ). 

I am uncertain whether, as Mr. de "Niceville suggests, the female 
taken by Mr. Biggs and figured by Mr. Distant as A. maxwellii , is really 
the female of farquharii, or whether, as I thought at first, it is the female 
of a male taken by me at Myitta. This is a dark violet-blue butterfly, 
very much like agaba above, but singularly like farquharii below, distin- 
guished, however, by the large distinct basal spots of the hindwing, the 
large costal spot of the fore wing opposite that at the end of the cell, and 
by the first four spots of the discal band forming a very regular quadrate 
mass Neither by the figure nor the description can I distinguish it 
from maxivellii. But Mr Distant is much more likely to have obtained 
farquharii , which is abundant, than this species, which is rare, and Mr. 
do Nieeville’s theory is probably correct. In that case my male remains 
unidentified.* 

20. Arhopala (Satadra) agaba, Hew. 

Myitta, Tavoy. 

21. Arhopala (Satadra) aida, de Nice, MS. 

Mergui, a very common species. In typical species of Satadra , such 
as atrax and rama, the tail and lobe are well developed, but in others 
they tend to disappear, so that it would be hard to define the genus. 

22. Mahathala ameria, Hew. 

Mergui, Myitta, common. 

* Since this was written I have learned that Mr. de Nio6ville will describe this 
species as Arhopala adorea , 



’ Theda Group. 

£3* A*PpRASA atkissokii, Hew. ' 

The gem is and the species were both, I believe, founded on a ungle 
Spechnen of uncertain sex and with the tails broken off. I took one 
male and two females near Myitta, having spatulate tails muok like 
those of Mahathala. They differed from that genus in the less acuminate 
apex of the hindwing, in the egg (whioh was covered with triangles and 
tubercles instead of quadrangles and spines, a difference apparently of 
small importance in these butterflies), and in the more undulate margin 
of the hindwing, which gives it a most peculiar appearance. But the 
insect has, when sitting on a tree-trunk, a marvellous resemblance to a 
patch of lichen, and the irregular outline adds to this effect. Mimicry 
of this sort is a sign of great flexibility of structure and such genera 
must be judged by severor canons than others ; so that it is doubtful 
whether Apporasa can stand. , 

24. Darasana perimuta, Hew. 

Mergui, Myitta. 

25. Flos apidanus, Cram. 

Mr. Distant makes no mention of the singular scarlet coBtal area 
at the base of both wings below in this species, though they had long 
ago been observed by Cramer and Gedart. They are occasionally 
present, though much less marked, on tho fore wing of somo of tho 
Himalayan species of this genus, as Mr. de Niceville has shown mo. 

One ferhale, Mergui. This speaics is tho typo of my genus Flos, 
the life-history of which I hope to publish before long. I have taken it 
in Eastern Java, and slightly different forms occur in the Celobes and 
in the mountains of Sambawa. For a partial description of Flos , seo 
above. 

26. Flos abseus, Moore. 

Myitta, agreeing perfectly with Sikkim specimens. 

27. Flos Arteoal, n. sp., PI. XXIII, Fig. 5. 

Male, above, base azure, darkening outwardly to violaceous blue, 
quite violet in some lights ; on the forewing tho blue occupies loss than 
half of the surface, the black bordei reaching the upper angle of the 
cell, and extending unusually far up tho hind-margin. Hmdwing with 
a blue area from the costal and upper subcostal voins to tho submedian, 
its outer margin irregular, tho black border wide. Below , forewing light 
brown, the costal half glossed with violet, a largo triangular violet* 
whitish area (somewhat as in Ely mulcts') on the costa near tho apex ; 
three wide dark violet-brown transverse bauds, edged with paler, one 
in the cell; the second across its end, extending from the second 
subcostal to the lower median ; the third oblique, unbroken, with straight 
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sides, from the costa to the upper median, continued irregularly almost 
to the lower median ; margin, except at the apex, dark, a marginal 
blackish line. Hindwing very deep chocolate brown, a paler, violet- 
glossed band, edged by a paler line, across it from the costa to the sub- 
median vein, crossing the cell ; beyond this a dark transverse band ; 
apex with a large dark area, its margin violet-whitish ; disc mostly 
glossed with violet, its lower part irrorated with violet- whitish scales ; 
a dark submarginal fascia, rather wide and conspicuous subanally ; an 
obscure metallic-green and black ocellus in the lower median space, 
and one on the lobe, the green extending to the submedikn vein. The 
forewing is rounded outwardly, the hind wing slightly scalloped, with 
a distinct lobe and a very short tail at the end of the lower median vein. 
Expanse 1| inch. In its small size and short tail it differs from the 
other species of the group. Two males, Mergui. 

28. SURENDRA QUERCETORUM, Moore. 

Myitta. * 

29. Surendra AMI SENA, Hew. (Rapala amisena, Dist.). 

Mergui, Myitta. The female agrees well with Hewitson’s figure, 

except that the transverse discal line of the forewing below is more 
irregular, and like that of his figure of Surendra vivarna. The male 
differs from Distant’s figure in being more angulate, the forewing being 
acuminate and slightly falcate. The blue area above varies greatly, 
sometimes occupying less than a third of the forowing and a sixth of 
the hindwing, sometimes more than half of the foreWing and a third of 
the hindwing. In this species the male has a short tail at the end of 
the lower median vein, but scarcely more than an angle at the end of the 
middle median; the lobe is much smaller than in S. quercetorum. The 
female has two tails, both slender, the outer the shorter. 

80. Surendra florimel, n. sp., PI. XXIII, Figs 17, j ; 4, 9 . 

Male, above, rich purple-blue, from the costal vein to the hind 
margin, the blue area outwardly angled at the upper median vein, and 
occupying nearly half of the forewing. On the hindwing it extends 
from just below the lower subcostal to the submedian vein, leaving the 
upper part of the cell dark ; a narrow black marginal line. Below the 
ground is light fuscous brown as in amisena, but with the cell and disc 
of the forewing much darker and the basal and apical half of the hind- 
wing deep violet brown. Forewing with a short oblique dark streak in 
the middle of the cell, a larger one aoross its end, and one or two costal 
ones ; a transverse discal line of joined lunules (separated in amisena ) 
from the second subcostal to below the lower median, projecting out- 
wardly below the lower radial Vein ; apex widely and outer margin 
narrowly pale fuscous. Hindping with the transverse discal fascia con- 
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stating of a broken, dull silvery line on a deep-brown ground, an obsoure 
outer-discal transverse band, pale on the dark apioal and dark on the 
pale abdominal ground ; an obsoure metallio patch in the lower median 
space. 

Female, above, dull brown, a slightly paler area in the middle of the 
disc. Below the dark area of the forewing is confined to the neighbour- 
hood of the median spaces on the disc, that of the hindwing to a band 
across the wing from the apex to the hind margin, crossing the end of 
the cell; a distinct whitish spot basally between the costal and sub- 
costal veins, the inner transverse line united, crossing the dark area sub- 
apically; the outer one consisting of pale lunules bordered, especially 
outwardly, by a dark band, in which there are two dark subapical spots, 
the second larger. Expanse 1£ inch. This species has the hindwing 
strongly angled at the end of the middle median vein, and quite straight, 
thence to the anal angle; there is no trace of tails or lobes. The 
forewing is not falcate in either sex. The egg and venation are as in 
amisena and quercetorum. It is a very distinct species, and the male is 
very richly coloured. 

One male and several females taken on the pass near Wagung, 
Tavoy district, at 1,500 ft, altitude. 

Loxura Orotlp . 

31. Loxura atymnus, Cram. 

Mergui, « Myitta. 

32. Yasoda tripunotata, Hew! 

Mergui. 

33. Drupadia moorei, Distant, ( boisduvalii , Mooro). 

Mergui, Myitta, common. I cannot find any constant difference 
between Mergui and Perak specimens. The genus Drupadia differs 
from Biduanda in having the third subcostal vein undivided (in Biduanda 
it is forked just before its termination) and a conspicuous sex-mark on 
the hindwing above, between the bases of the costal and subcostal veins. 
Nevertheless, the two are extremely similar in the entire structure of the 
egg, the larva, and the imago ; and in any system of classification ought 
to be brought together. 

34. Biduanda thesmia, Hew. ( fabricii , Moore). 

Mergui, Myitta. I cannot find any constant difference between 
Mergui and Perak specimens. 

35. Biduanda melisa, Hew. 

One male of this rare little species, Myitta. A similar kind 
occurs at high elevations in Perak, but whether it is this species or 
B. scma , Hew., I am unable to say. 
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36. Biduanda nioevillet, n. sp., Plate XIII, fig. 16; 

Male, above, violet (much richer and bluer than in B . ihesmia ), 
slightly paler in the middle of the forewing, a narrow, even black border. 
Hindwing with two su banal black spots bordered inwardly by an area 
irrorated with whitish scalfcs ; a marginal black and white line subanally, 
tho cilia partly white, as woll as most of the tails. Below , much like 
13. melisa , the markings more rufous, less fuscous, the basal spots simple, 
not annular, the transverse discal band and the outer margin of the 
forewing rufous brown and ferruginous of various shades, the apical part 
of the outer margin of the hind wing light ferruginous, L the metallic 
green area large, extending unbroken from the upper median to the 
internal veins, tho submarginal line straighter, and less undulated on 
both wings. Expanse an inch and a half, the species being larger than 
either melisa or scudderii. Two males, Myitta. 

I name the species after Mr. Lionel do Niceville, whose great work 
on Indian butterflies, equally important for the information which it 
contains, and for the impetus which it is oertainly destined to give to 
tho study of insects in the East, is now in progress. 

37. Biduanda scudderii, n. sp., PI. XXIII, Fig. 14. 

Allied to thesmia and somewhat resembling tho fomale of that 
species. Male, abovo, dark fuscous, an orange area occupying about a 
sixth of tho forewing, including 'the lower angle of tho coll, and the disc 
from the base of the lower radial to below the lower median vein j a 
somewhat large, obscure violot-blue subapical area (not refulgent in 
any light), not reaching the costa* or the outer margin ; the hind 
margin is also tinged with violet. Ilindwing dull fuscous, a large dull 
violet area from the cell to the outer margin, botwoon tho lower sub- 
costal and the lower median vein, from the cell to the marginal black 
line, its innor part densely irrorated with bluish-white scales, beyond 
which lies a transverse darker discal fascia ; subanal area nearly black, 
cilia whitish subanally,’ tails chiefly black except at the tip. Underside 
much as in thesmia 7 expanse as in melisa. One male, Mergui. 

I name the species after Mr. S. II. Scudder of Cambridge, Massa* 
chusetts, tho first numbers of whose magnificent work on tho New Eng- 
land butterflies I have just had the good fortune to meet with. 

38. Suasa lisides, Hew. 

Myiita. 


Aphnceus Group ( Aphnceince ? ). 

39. Amblypodia narada, Horsf. 

The Mergui form ( andersoni'i , Moore) seems identical with that 
found in the Malay Peninsula. It iB of a brighter, richer blue than 
the North Indian variety. 
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40. Tiohbrra acte, Moore. 

Mergai, Myitta. My single female (Myitta) is remarkable in having 
the white spots on the lower part of tbe hindwing united into a short 
very broad band, such as occurs in some specimens of Oheritra freia . 

41. Cheritra freia, Fab. 

Mergui, Myitta. 

42. Bindahara phocides, Fab. 

One female, Mergui. 

43. Zeltus jjtolus, Fab. ( etolus ). 

Mergui ,*Myitta. 

44. SlNTHUSA AMBA, Hew. 

Myitta. Differs from 8 . nasalca in tho richer blue of the forcwing, 
and the much broader blue area of the hind wing. 

45. Htpolycjina erylus, Godt. 

Mergui, Myitta. # 

46. Chliaria othona, Hew. 

Myitta. 

47. Chliaria merguia, n. sp., PI. XXIII, Fig. 2. 

Male, abovo, dull indigo blue over half the fore wing from tho costal 
vein almost to the lower angle, and over the hindwing from the upper 
subcostal to the submedian vein ; cilia dark, lobo with a marginal white 
line, tails edged and tipped with white. Below pearl grey, tho apex of 
the forewing widely, and tho costa slenderly light fulvous brown, both 
wings with' a double reddish streak across the end of the cell, and a 
slender, straight, brighter fulvous, transverse discal fascia, very slonderly 
bordered with blackish and whitish lines. On the fore wing this is near- 
ly straight, unbroken, on tho hind wing it is dislocated inwardly below 
the upper median, and again below the lower median. Forewing with 
an obscure darker submarginal line, cilia dark. Uindwing mostly grey, 
the apex slightly tinged with rufous, the lower and anal part whit- 
ish with two submarginal hmular bands, a large black spot, edged anally 
with orange but without metallic scales, between the lower medians ; 
lobe black edged with white, a slender black edge-line, cilia bnsally 
whitish, outwardly dark. Tails much as in othona , tho anal one longest. 

* A single male, Mergui. Tho species somowhat resembles Zeltus 
cetolus , though easily distinguished by the short tails and the absence 
of the blue reflections above. It has still more resemblance to Sinthusa 
arnba . On account of the closely appressed costal and first subcostal 
veins, I place it in Chliaria , though its long narrow wings give it quito 
a different aspect. 

48. Tajuria jangala, Horsf. 

Mergui, Myitta. 
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49. Dbina donina, Hew. 

Mergui t Myitta, males only. 

50. Daoalana vidura, Horsf. 

Mergni. The specimens resemble those from the Malay Peninsula 
in all respects. As there seems to be some uncertainty about Hors- 
field’s type, 1 have not substituted Mr. de Nic6ville*s name Arrhenothrix 
for Bacalana . 

51. Thamala marciana, Hew. ( miniata ). 

Mergui. g 

52. Hobaga onyx, Moore. 

Mergui. My specimens differ from Sikkim ones only in the ground 
colour of the underside, which is greenish yellow instead of ochreoup 
brown. Only females taken. 

53. Aphn^gs lohita, Horsf. 

Mergui, Myitta. 

54. Curetis malayica, Feld. 

My specimens are very inconstant, as is" usually the case in this 
genus. 


Subfamily DEUD ORIGINS. 

Genus Araotes, nov. 

55. Araotes lapithis, Moore. 

Mergui, Myitta, scarce. 

56. Deudorix epiarbas, Moore, ( epijarbas ). 

Myitta. 

57. Rapala suffusa, Moore. 

Mergui. 

58. Rapala schistacea, Moore. 

Mergui. An abnormal female was taken with the transverse discal 
band below wholly obsolete on both wings. 

59. Rapala sphinx, Fab. 

Two males, Myitta. The male of this species sometimes has and 
sometimes has not a large black patch of metamorphosed scales on the 
forewing above. 


Subfamily PORITINJE. 

Genus Poritia. 

In this genus the upper radjal of the forewing originates at the 
end of the cell, so that there is a very short upper discocellular. The 
middle discocellular is upright and very slender, the lower obsolescent. 
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In the hindwing the disoocellulars are also very Blender, the upper 
rather long; the seoond bifurcation df the median vein is {opposite* the 
end of the cell. The apex of the fore wing is rather rounded,) the upper 
part of the outer margin being strongly rounded. The markings of the 
underside are annular and exceedingly variable. The sex-mark at the 
base of the hindwing of the male is a conspicuous tuft of black hairs on 
a dark ground. The hindwing of the female is less angled outwardly 
than in Massaga. 

60. Poeitia phraatica, Hew. 

Mergui, # common. My females have the ochreous areas small, even 
less than in Mr. Distant’s figure. Mr. de Nic^ville has one from the 
Malay Peninsula in which the hindwing is more than half ochreous. 
The male is very variable, but I have no specimen so green, or with so 
large and solid a coloured area as in Mr. Distant’s figure. There is in 
all my specimens a triangular dark patch below the cell apd a macular 
blue band across the apex. 

61. Poeitia hewitsonii, Moore, var. tavoyana, nov. 

Myitta, Tavoy, common. The males are remarkably variable ; many 
are wholly indistinguishable from those of phraatica. I have taken 
every variation from those resembling Mr. Distant’s figure of phraatica , 
to those with an irregular blue area bolgw the cell, wholly separate from 
a long submedian streak and a solid oblique subapical band. The under- 
side varies greatly and does not differ from that of phraatica . The 
female is pale blue over fully a .third of the forewing, and has more 
resemblance to the male than to the northern female with its small blue 
area. In the Tavoy form this extends from the coll to the hind margin, 
projecting in the interno-median space within an eighth of the outer 
margin ; there is a blue spot in the cell and a variable subapical band 
sometimes obsolete. The blue area on the hind wing is variable but 
usually considerable. The ochreous discal spot of the forewing is oc- 
casionally present, though obscure. 

Genus Massaga, nov. 

I described this genus in J 886, the type being M. clorinda , which 
now turns out to bo the male of Poritia potina , Hewitson. Lately, being 
dubious of its generic value, I asked Mr. de Niceville to omit it in his 
“ Butterflies of India,” which he accordingly did. Subsequent exami- 
nation and the discovery of the female have reassured me as to its dis- 
tinctness. 

In the forewing the upper radial originates a little beyond the cell, 
so that there is no trace of an upper discocellular vein ; the middle dis- 
cocellular is rather stout and oblique,* the lower distinct, sinuous. In 
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the hindwing, the cell is longer than in Poritia, the upper disoooellular 
short, very oblique, the lower long. The second forking of the median 
vein is considerably before the end of the cell. On the underside the 
ring-markings of Poritia are replaced by simple transverse lines. The 
apex of the forewing is more pointed, and is usually slightly faloate in 
both sexes, the upper part of the outer margin being slightly excised. 
The tuft of the male is inconspicuous in itself, but placed on a conspi- 
cuous oclircous patch. The hindwing of the female is conspicuously 
angled. The sexes are exceedingly unlike. The species are all very 
rare. • 

This genus is close to Beramas and Zarona , which it greatly re* 
sembles, but differs in having one subcostal vein less. 

62. Massaga pediada, Hew., PI. XXIII, Fig. 15. ' 

Male, above, velvety black ; forewing with the following markings 
rich bluish-green, varying according to the light, namely, one below 
the cell, clavate, one basal below the internal vein, its terminal part 
crossing the vein, one a little beyond the cell, oblique, consisting of three 
quadrate spots, a submarginal row of six spots, the last larger, subcor- 
date. Hindwing with a longitudinal mark in the interno-median space 
from the base, united terminally with the inner of a row of three tri- 
angular spots crossing the disc ; three submarginal spots in the samo 
spaces as the discal ones, the middle small, lunular, the outer two semi- 
circular, enclosing black spots, the subanal one largest. Below dull 
rufous brown with a pale violet gloss ; forewing with a broken macular 
line of minute whitish spots across the disc, an outer-discal line of small 
and very obscure pale lunulos, beyond which lies a pale band, the margin 
brighter rufous Hindwing , base and costa dull rufous brown, most of 
the rest irrorated with whitish scales, an obscure darker transverse 
line with two sagittate marks on the median spaces, a submarginal t 
dark zigzag line bordered inwardly by a pale line, a marginal bright * 
reddish line bordered inwardly by slender black and white lines which 
do not extend to the apex. 

Female, abovo blackish, cilia and costa paler. Below rufous brown, 
much lighter than in the male, a darker rufous streak across the end 
of the cell of both wings, a similar slender transverse discal fascia, con- 
tinuous on the forewing, broken and lunular on the hind wing, a darker 
outer-discal line, obscure on the forewing, blackish subanally on the 
hindwing, placed in a paler band beyond a darker rufous one ; some 
submarginal blackish scales near the anal angle of the hindwing, the 
margin of the forewing brighter rufous, hindwing with a brighter rufous 
marginal line bordered inwardly by ‘slender black aud white lines sub- 
anally. 
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63. KiSSlGA. potina, Sew. ( P =s Simiskina fulgent, Distant), PI, 
XXIII, Pig, 3. 

Halo, above velvety black with the following rich blue markings 
varying according to the light, one below the oell, olavate, extending 
widely into the median spaces, one below the internal vein, with a spot 
above the end of it, a series of three spots a little beyond the end of the 
cell, the upper obscure, the lower quadrate ; a submarginal series of six 
spots* the lower one large and cordate. Hindwing with a longitudinal 
mark in the interno-median space, from the base two-thirds to the outer 
margin, two discal spots in the next two spaces, three marginal crescents 
in these three spaces, the subanal one large with a streak outside of it 
beyond the submedian vein. Below rufous brown, brighter than in 
pediada ; forewing with an obscure darker rufous streak across the end 
of the cell, a darker rufous line across the disc as far as the lower 
median, bordered outwardly by a darker bluish-tinged space, an outer- 
discal obscure lunular line, .bordered inwardly by a paler bluish one and 
outwardly by a broad pale space, which is conspicuous and somewhat 
ochreous near the apex. Hind margin and interno-median space chiefly 
dull ochreous, shining ; a bright reddish marginal line, cilia blackish. 
Hindwing , base and costa dark rufous-brown, the rest paler rufous, 
a brighter rufous streak closing the cell, a similar discal series of lunules 
irregularly placed, an obscure dark outer-discal lunular lino obsolete 
subapically, bordered both inwardly and outwardly by a paler bluish 
space, and then by a brighter rufous one ; a bright rufous marginal 
line bordered subanally by slender black and white ones, cilia dark. 

Female, above bright orange-tawny, the apex and outer margin (not 
the costa) widely blackish, the ends of the three median and the inter- 
nal veins brown or even orange, the orange area almost semicircular 
outwardly ; the hind margin and the basal half of the interno-median 
space arc always more or less irrorated with black scales, which also 
enter the base of the cell ; a marginal rufous line, the cilia darker. 
Hindwing orange, generally strongly irrorated with black, the veins 
less so ; an obscure submarginal band of darker quadrate spots ; a rufous 
marginal line, the cilia darker. Some specimens have almost the 
whole upper surface orange, except the apex and margin of the fore- 
wing. Below light rufous brown, much paler than in the male, the 
markings darker ferruginous, resembling those of the male, but more 
distinct. 

One male and five females (only ene fresh), taken near Myitta, in 
the Tavoy district. The male differs from the male of pediada in 
having the markings larger, clearer, afid not bluish-green, but blue, 
The underside is less dark and uniform. Both sexes are more falcate 
65 
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than mpediada, and of larger size. The female generally efts on a lea! 
with half-open wings, and might easily be taken for a small Cirrhockroa , 
or sometimes for a Loxura. In any case its entire departure from the 
usual colours of the group indicates that it is likely to prove a mimic. 

The female is somewhat variable. I have no doubt that it will 
turn out nonspecific with Poritia potina , — from the Malay Peninsula — 
which I only know from Hewitson’s figure. 

It seems also probable that the insect named by Mr. Distant 
Simiskina fulgene and placed by him in the Erycinida ,e is identical* 
with or at least very closely allied to this species. Unfortunately, he 
gives no description of the genus, merely noting two particulars in 
which, it is true, it differs from all Eastern Erycinida , but agrees with 
the Poritias and with most other genera of the Lycanidce. The figure 
faithfully represents a rather worn and faded female of this species. 

The egg* differs from that of Poritia in having the hexagonal reti- 
culations very regular and delicate ; it has the same extraordinary shape. 
It differs wholly from the eggs of the Eastern Nemeobiadce , which are all 
round in horizontal section and without the slightest trace of reticula- 
tion. 


Subfamily LYCJENINiE. 
Genus of uncertain position. 
64. Oatop(ecilma elegans, Drhce. 

Mergui, Myitta. 


Lyccena Group . 

65. Catochrysops strabo, Fab. 

Mergui, Myitta. 

66. Catochrysops pandava, Horsf. 

Mergui. 

67. Catochrysops cneius, Fab. 

Mergui. 

68. Nacaduba ardates, Moore. 

Mergui, Myitta. 

69. Nacaduba atrata, Horsf, 

Myitta. 

70. Nacaduba pavana, Horsf. 

Myitta. Like macrophthalma , but with the lines of the underside 
slender and distinct, the basal ones absent. 


€ « 

* Hr. Distant has since informed me that this is not the case. 
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71. NitfAOTBA viola, Howl. n 

Mergui, Myitta. 

72* Nacaduba dava, de Nice, (?^almora, Dr ace). 

Myitta. 

73. Lahpidhs jBlianus, Fab. 

1 Mergui, Myitta. 

74. Lampides subdita, Moore. 

Mergui, Myitta. 

75. Laupides bochus, Oram. 

I am not aware of any difference between Jamides and Limpid*, 
and think it likely that the former genus will have to fall before the 
latter, which occurs earlier in Hiibner. It is to be hoped that no more 
species of this genus will be described without an examination of the 
prehensores, whioh^ are fortunately of great diversity in the different 
kinds, as if to counterbalance their puzzling similarity in colours and 
markings. 

76. Polyommatus BJCTicus, Linnwus. 

Myitta. 

77. Tarucus plinius, Fab. 

Mergui. , 

78. Everes umbriel, n. sp., PL XXIII, Fig. 1. 

Male, above black, the cilia of the hindwing and of the lower 
angle of the fore wing whitish, except at the ends of the veins. Below 
grey- white (much whiter than in in JE. kala) with the following blackish 
markings, the discal ones quadrate. Forewing with a streak across the 
end of the cell, a broad straight transverse discal band, inwardly dis- 
located below the middle median, the lower part outwardly oblique, 
outer margin widely dark, containing an inner lunular and an outer 
slender whitish fascia Hindwing with a large subcostal, a smaller 
cellular and a minute abdominal spot all near the base, a streak across 
the end of the cell, and a broad discal transverse band broken into four 
quadrate masses of which only the upper two touch each other, the 
first covering two spaces, the second (strongly dislocated outwardly) 
three, and the third (nearer the base, oblique), two ; the fourth being 
a small lunule between the submedian and the internal veins. Outer 
margin broadly dark, containing a row of whitish lunules (the subanal 
one orange) surrounding black spots of which the two subanal ones are 
touched with metallic green. A whitish submarginal and a black 
marginal line, both very slender, thef cilia and the tip of the tail white. 

The broad, unbroken, quadrate discal bands of the underside easily 
distinguish this peculiar species from * Everes k<\la, de Nio6viUe, which 
* has rows-of round black spots instead. E. kala has somewWt the aspect 
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of a Zizera and E. umbriel that of a Catochrysops. Both species may turn 
out to be mimics. Since the above was written I have taken kola in the 
Naga Hills from 5,000 to 10,000 feet, along with species mostly Paleearc- 
tic, while umbriel is a purely tropical species, apparently not infrequent 
in Tenasserim. The type specimen of kala is in my opinion a male, 
so that these two species have wholly lost the usual blue colour of their 
allies, in this resembling Everes nyseus. That species, which seems also 
• to occur near Myitta (though I did not capture any), differs slightly 
from the typical Everes in having the discocellular veins of both wings 
meeting at a perceptible angle, but it seems scarcely worth while to 
retain the genus ( Talicada ) which has been founded on it. I took two 
males of umbriel in the Tenasserim Valley, and observed one or tWo 
others. 

79. Everes farrhasius, Fab. 

Mergui. 

80. Everes putli, Kollar. 

Mergui, Myitta. These two spocies are wide-ranging. I have 
taken both in the islands of Sumba and Sambawa, east of Java. 

81. Zizera pygmjia, Snell. 

Mergui. This also occurs in Sumba and Sambawa. 

82. Zizera sangra, Moore. 

Mergui, Myitta. 

83. Castalitjs roxus, Godt. 

Mergui, Myitta. In this as well as in the preceding genus, the 
eyes are but slightly hairy. 

84. Castalius ethion, Doub. 

Mergui, Myitta. 

85. Castalius rosimon, Fab. 

Mergui, Myitta. 

* 86. Cyaniris transpecta, Moore. 

Myitta. I am not sure that this species is distinct from puspa. 

87. Cyaniris placida, de Nice. 

Myitta. 

88. Cyaniris melacna, n. sp., PI. XXIII, Fig. 13. 

Male, above, dark dull blue, resplendent in some lights, the blue 
extending over less than half the surface of the forewing, sometimes 
extending above the upper radial vein beyond the cell, the black area 
very large occupying the upper part of the cell, widening at the lower 
angle, and extending over more than a third of the hind margin. On the 
hindwing the blue occupies hardly more than a third of the surface, and 
does not approach either the costal or abdominal margin. There is no 
whitish patch on the upper surface. Cilia whitish. Below grey-white . 
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with a slight silvery lustre. Forewing with a streak across the, end of 
the cell and a curved discal line of six dark streaks set in paler jrings, the 
second) third, fourth and fifth, outwardly oblique, the fifth and sixth 
removed inwardly : a submarginal row of joined ocellus-like spots, con- 
sisting of a dark lunule enclosing a pale, dark-pupilled spot, a marginal 
dark line* Hindwing with three distinct basal spots, a streak across the 
end of the cell, a very irregular series of discal spots, the first very 
large and black, near the costa, the second minute, near the first but more 
basal, the next four forming an oblique crescent (the fifth small, the sixth 
larger, nearer the base), the seventh large, removed outwardly, the 
eighth (between the submedian and the internal veins) smaller and 
nearer the base. The submarginal ocelli are as in the fore wing, the 
inner lunular line more serrate. Female unknown. 

This species, which is the darkest Cyaniris known, was taken in 
the Tenasserim Valley in February, but in the rains it is perhaps con- 
fined to higher lands. An .apparently identical species is found in the 
Malay Peninsula at a considerable height, and seems to be 0. jynteana, 
Distant (nec de Niceville). 

The genus Cyaniris ' is better represented in the tropics than is 
generally supposed. I have myself taken ten species, including haraldus , 
in the Malay Peninsula, eight confined to high elevations ; also, seven 
in the mountains of Eastern Java and four in the Celebes, besides C. 
duponchelii , Godt. ( ?=puspa, Moore) in Sumba and Samba wa, and C. 
akasa in Sambawa at 4,500 feet elevation. 

Pithecops Group. 

89. Neo PITHECOPS zalmora, Butler. 

Mergui, Myitta, commoner than P. hylax . The species occurs in 
Java and Sumba, but is rare in both. It is common from the Chitta- 
gong Hill Tracts to South-Eastern Borneo. 

90. Pithecops hylax, Fab. 

Myitta, Mergui, scarce. 

91. Megisba malaya, Horsf. 

Myitta, Mergui. The species occurs unchanged in Borneo, Java, 
Sumba, and Sambawa. Not being protected like the two preceding 
genera, it has acquired narrower and more pointed wings, and a much 
swifter flight. 


Genera of Uncertain Position . 

92. Niphanda cymbia, de Nice. 

One male, Myitta. I have taken the allied N 9 tessellata^ in Province 
•Wellesley, and the Kedah State, Malay Peninsula, where it is very 
rare. 
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93. LTOaSJBSTm# LYCJ9NINA, Feld. 

Mergni, Myitta. 

94. Ltg^njssthes bbngalensis, Moore. 

Mergui, Myitta. 

95. Spalgis epius, West. 

Mergni, differing slightly from Indian specimens, the disoal white 
patch on the forewing below conspicuous. The genus is found every- 
where from the Himalayas to Amboyna (occurring in all the islands 
east of Java), and the species, if there are more than one, we very hard 
to make out. They live in the drier districts only, the larva apparently 
feeding on acacias. 

96. ^raka hamada, Druce. 

Myitta. I have also taken it in Eastern Java at 4-5000 feet 
elevation. 


Subfamily GERYDIN^E. 

Genus Malais, nov. 

Differs from Logania in the short, thick, slightly flattened legs, the 
tibice being thickest in the middle. 

97. Malais sriwa, Distant. 

One female (Mergui) is obviously of this species. It is possibly 
distinct from L. marmorata , Moore x but the bad state of the types of 
that species makes its difficult to decide. I postpone a fuller descrip- 
tion of .the genus. 

Of this genus another species occurs at Bassein, Burma ; it is one 
of the smallest and obscurest of Indian butterflies. Logania malayica 
seems rare in the Malay Peninsula (where a number of allied forms 
occur), but it is rather common in South-Eastern Borneo. The genus 
is also represented in the Celebes. Logania andersonii , Moore, from 
Mergui, which is probably the Hypolyccena libna of Hewitson, is 
apparently not related to the Oerydinw , though the wretched state of 
the sole type makes it difficult to say where it does belong. The 
venation is extraordinary. There are only three subcostal branches 
(according to Mr. de Niceville’s phraseology two nervules besides the 
nervure), the first of which is united with the costal vein for a very 
short distance. 

98. Allotinus nivalis, Druce, ( Paragerydus nivalis , Distant; 
Logania substrigosa, Moore). * 

This species must be placed in Allotinus, the third subcostal branch 
being emitted immediately before the end of the cell, leaving a short 
but distinct * upper discocellular vein, as required by Felder’s definition 
of the genus* 
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If suhshrigosa be distinct from nivalis, my specimens from Mergui 
and Myitta must be called by that name. Bat I believe that tfm two 
are merely extreme forms of a single species, in which the site and 
distinctness of the markings of the underside vary greatly. B is a 
common specieB from Tavoy to Soutli-Eastern Borneo, and obviously 
mimic s Neopithecops zalmora , Butler, from which it is indistinguishable 
when flying. 

99. Allotinus alkamah, Distant. 

This species represents the Javanese A. subviolaceus y Felder, from 
Mergui to South-Eastern Borneo. The sexes are much alike. In my 
Tenasserim females the disc of the hindwing is largely covered with 
bluish scales. 

In some specimens of Allotinus drumila the third subcostal originates 
slightly before the end of the cell, leaving the upper discocellular very 
distinct, while in others it originates after the end df the cell and 
there is no upper discocellular just as in Paragerydus taras. It is also 
remarkable for the very irregular outline of the wings. This feature 
is lacking in Allotinus mnltistrigatus , in which the subcostal originates 
opposite the end of the cell, the upper discocellular being therefore 
minute. 

100. Paragerydus horsfieldii, Moore, (Allotinus aphocha, Kheil). 

This is the commonest of the Qerydince from the Chittagong Hill 

Tracts to South-Eastern Borneo, found in great numbers wherever 
there is deep shade. I am inclined to think that this species (and not 
taras with its conspicuous reddish apex and margin) is the Allotinus uni - 
color of Felder, but without examining the types of that species it is 
impossible to decide. 

The cell in this species ends halfway* between the bases of the se- 
oond and third subcostals, which in the male are approximate. On 
this character the genus Paragerydus has been formed, but it is impro- 
bable that it can be retained distinct from Allotinus. The following 
species seems to be structurally halfway between the two. 

101. Paragerydus taras, n. sp., PI. XXIII, Fig. 10. 

Above , dark brown, deepest apically on the forewing, lacking both 
the elongate discal brand of the male, and the pale discal area of the 
female of P. horsfieldii . Below the ground is creamy whitish (dull bluish 
grey in P. horsfieldii , the striee less numerous, especially disoally and 
basally, and less evenly distributed ; the apex of the forewing is widely 
tinged with rufous brown, the cilia* rather long and also rufous brown ; 
a rufous brown marginal line ; the transverse macular discal hand is 


* la the female. In some males it is nearer the base of the second. 
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nearly as obvious as in P. horsjieldii , but is composed of slender, crescent- 
shaped markings, beyond which is a submarginal line of blackish dots, 
of which the subapical ones on the fore wing, situated in the brown 
area, are touched outwardly with whito. 

In the male the forewing is longer and more acute than in P. hors- 
fieldii , its outer margin but little curved, while in the female its upper por- 
tion is strongly convex. In the hindwing the degree of marginal undu- 
lation varies greatly, as is also the case with horsjieldii . The female is 
paler than the male and while flying has almost the air of a white 
butterfly. 

The prehensores obviously differ from those of horsjieldii , the tips of 
the unci ( tegumina ) being rounded and but slightly oblique, while ih 
P. horsjieldii they are very oblique and regularly tapering As seen from 
the side, the clasps ( harpagones ) end in two processes separated by a 
deep sinus, tKe upper longest, and ending in a strong hook directed 
upwards. In P. horsfieldii tlio upper process is obsolescent, represented 
only by an angle in the upper contour of the other. 

The types are from the Tenasserim Valley, east of Tavov, Burma. 
I have also taken it in the Chittagong Hill Tracts. An apparently 
identical form occurs in the Malay Peninsula and South-Eastern Borneo, 
but I have no specimens now available for comparison. 

The venation of this species is interesting. Tho origin of the third 
subcostal vein is immediately beyonjl the end of tho cell, so that, as in 
Faragerydns horsjieldii, there is no upper discocellular vein. In the 
male, the second and third subcostal veins are remarkably approximate 
throughout, and the bifurcation of the latter is nearer the end of the 
cell than the apex of the wing. In this it resembles Allotinus alkamah. 

102. Gerydus ancon, n. sp , PI. XXIII, Fig. 8. 

Male , above, forowing with the apex and outer margin black, and 
the base (as well as the hindwing) dull fuscous leaving about two-fifths 
of its area puie white. A white band extends obliquely from the costa 
one-fourtli from the base, widening to the middle median vein two- 
thirds from the base, where it touches another white area extending 
from the middle median vein tp the hind margin, of which it occupies the 
middle two-thirds, filling likewise nearly two-thirds of the interno- 
median space, and extending, except at its excised lower angle, within 
one-oighth of the outer margin, leaving the basal third of the interno- 
median space fuscous, and almost enclosing, with the superior band, an 
elongate black area occupying the ‘basal part of the lower median space 
and united with the fuscous basal area. The upper median vein 
is swollen where it crosses the white band, from just beyond its origin 
one-fourth towards its termination. Below light rufous brown, the 
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white areaer of the upperpide reduced in size and set in a wide blackish 
area, a marginal dark line on the fore wing, and a series of obscure dark 
snbmarginal dots on both wings. Hindwing with obscure mottlings 
of slightly different shades of pale brown ; three of these between tfye 
costal and subcostal veins are bordere'd by transverse blackish lines ; 
an irregular blackish fascia extends obliquely across the disc from the 
submedian space to the radial vein. 

My single female lacks of course the swelling of the upper median 
vein. The Jrindwing is slightly angled in the middle. The lower white 
area of the forewing is much smaller, being narrow and oblique, occu- 
pying only one-third of the hind margin, bent inwardly just above the 
internal vein, its terminal quadrate portion (between the middle median 
vein and the middle of the interno-median space) being dehiscent out- 
wardly along the line of the lower median vein. The underside is 
paler, less reddish and more variegated than in the male, -with the mark- 
ings very irregular. Expanse 2j inches. 

Two males and a female, from the Tenasserim Valley, Tavoy district. 

103. Gerydus croton, n. sp., PI. XXIII, Fig. 9. 

Male , above , dark brown, the apical part of the forewing black, an 
obscure fuliginous whitish band extending obliquely from beyond the 
end of the cell to the middle median Vein two-thirds from its origin, 
two obscure whitish spots beyond and below it, one on each side of the 
lower median vein, the lower sometimes obsolete. Below very dark, 
variegated with many shades of* brown ; the band is dull ochreous, 
broad and well marked, the upper of the two spots is largo and but 
slightly separated from it, the lower very small, oblique and distinct, 
therq are some costal markings, a subapical cordate spot, and three sub- 
marginal blackish dots. The hindwing has the basal half very dark 
with some paler brown transverse markings edged with dark, a blackish 
semicircular band with a slight bluish gloss extending across the wing 
beyond the cell, after which comes a semicircle of joined cordate 
reddish-brown maculee, beyond which the gi ouud is again dark, with 
a light brown marginal band near the apex. 

Female , upperside. The band is more distinct and nearly white, 
extending obliquely almost to the costa ftnd to the middle median vein 
two- thirds from its origin, the upper of the two spots separated from it 
only by the vein, the lower smaller and more isolated. Below much 
lighter and more variegated than the male, the dark submarginal dots 
forming a complete series on the fore wing, the outer part of the hind- 
wing pale brown, except a large sordid area centreing round the upper 
median vein. Expanse over two inches , 

The lower angle of the forewing is in this spedies somewhat less pr o- 
duced inferiorly than in Q. ancon, the hindwing of the female somSWhat 
56 
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more angled in the middle, the upper median yein of the forewing of the 
male is not swollen. The prehensors differ bat slightly. * 

Three males and a female taken in the Tenasserim Valley. lake the 
preceding Species it has a strong irregular flight (quite different from 
the feeble uncertain motions of the Paragexydi and Loganias ), wheeling 
many times round the same circle, or up and down a certain length of 
the path, and would be difficult to catch but for its habit of returning 
again and again to the same leaf. 

104. Gerydus boisduvalii, Moore. # 

One female from the Tenasserim Valley, Tavoy distriot. 

105. Gerydus biggsii, Distant. 

One female, Tenasserim Valley, These four species of Gerydu » 
differ somewhat in the length of the cell which increases in the follow- 
ing order — croton , ancon , boisduvalii , biggsii . In the first, the end of the 
cell is immediately beyond the origin of the second subcostal, in the 
last halfway between those of the second and third, as in Paragerydus. 

Another female Gerydus from the Tenasserim Valley resembles 
G. biggsii , but the white of the fore wing occupies the whole disc and 
two-thirds of the cell, just reaching the hind margin and covering near- 
ly half the area of the wing. The hind wing is all brown, and the under- 
side much as in biggsii. 

Subfamily LIPHYRIN^E. 

I saw what I supposed to be a m&le of this species, near Myitta, 
flying slowly in tho twilight. Having no net with me, I lost it. The 
species of Allotinus are also often seen flying almost till dark. 

EXPLANATION OF PLATE XXIII. 

Fig. 1 Everes umbnel , n. Bp., <?, p. 433. 

„ 2 Chliana merguxa , n. sp., cf, p. 427. 

„ 3 Maasaga potma, Hew , cf, p. 431. 

„ 4 Surendra flonmel , n. sp., $ , p. 424. 

„ 6 Flos artegal, n. Bp., cf, p. 423. 

, ; 6 Arhopala duessa, n. sp , cf , p. 419. 

„ 7 Arhopala hellenore, n. Bp., c f , p. 422. 

., 8 Gerydus ancon, n. sp , . p 438. 

„ 9 Qerydus croton , n. sp , $ , p. 439. 

„ 10 Paragerydus taras , n. sp , cf, p 437. 

„ 11 Arhopala perissa, n. sp., p. 419. 

„ 12 Arhopala pastorella, n. sp., < f, p. 418. 

„ 13 Cyaniris melcena , n. Bp., , p 434. 

„ 14 Biduanda scuddemi , n Bp , p. 426. 

„ 15 Massaga pediada, Hewitson, <f, p. 430, 

„ 16 Biduanda nicgvillei , n. sp', cf, p. 426. 

17 Swrendra florimel , n. sp , <5* , p. 424. 

„ 18 Arhopala belphosbe, u. sp„ <f, p. 421. 
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XXIV . — Index to the first five Papers on Indian Rhyncliofca, completing 
the Family Pentatomidre : — I, Journ, lvi, Pfc. ii, p. 22, 1887 : II, ib<, 
p. 144 » III, ib ., lvii, p. 1, 1888 : IV, ib., p. 118 : V, ib., lviii, 20, 
1888 . — By E. T. Atkinson, B. A. 


A. 

Abeona, lvif, p. 146. 
gladiatoria, 146. 
serrata, 146. 

AGANTHIA. 

histeroides , Mil, 104. 

Aoanthosomina, lviii, p. 20. 

Acanthosoma, lviii, p. 21. 
alaticornis, 26. 
aspera, 26. 
binotata, 25. 
cornutum , 31. 
diffioilis, 23. 
distincta, 22. 
dubia, 23. 
elongata, 24. 
forfex, 24. 
hamata , lvii, 160. 
heterospila, lviii, 29. 
immunda, 26. 
laevioomis, 23, 
lineatwm , 28. 
megacephalum , 21. 
nigricornis, 27. 
proxima, 22. 
punctatum , 36. 
recurvum , 35. 
rufescens , 30. 
truncatula, 26. 
uniguttatum , 28. 

ACATALEGTU3 , lvi, p. 45. 
clams, 46. 
magnus, 45. 

Acesines, lvii, p. 131. 
brevioeps, 132. 

Acrosternum, lvii, p. 118. 
gramineum, 118. 

Adria, lvii, p. 34. 
parvula, 34, 

Adrisa, lvi, p. 45. 
olara, 46. 
magna, 45. 

Aednus, lvii, p. 14. 
obscurus, 14. 
similis, 14. 
ventralis, 15. 
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Aelia. 

crucifera, lvii, p. 48. 
depressa , 31. 
furcata , lviii, 104. 
glandulosa, 98. 
histeroidesy 104. 
nubila , lvii, 48. 

• rostrata , lviii, 107. 

Aeliomorpha, lvii, p. 
lineaticolli8, 37. 

AE8CHRUS , lvii, p. 35. 
obscurus , 36. 
tuberculatus , 30. 

Aeschrocoris, l^ii, p. 35. 
obscurus, 36. 
tuberculatus, 36. 

Aethus, lvi, p. 46. 
badius , 54. 
borroi, 47. 
brevipennis, 59. 
brunneusj 54. 
elongatus, 56. 
foveolus, 53. 
impressicollis, 47. 
indicns, 47. 
m auras, 49. 
opacua, 54. 
palliditarsu8 t 56. 
peroaus , 47. 
perpunotatns, 48. 
pygmaeus , 55. 
varianay 50. 

Agaeus, lvii, p. 49. 
mimus, 51. 
tessellatus, 50. 

Agathocles, lvii, p. 152. 
limbatus, 153. 

Agonoscelis, lvii, p. 48. 
femoralis , 48. 
indica t 48. 
nubila, 48. 

Alcimus, lvii, 4). 66. 
coronatus, 67. 
flavicornis, 68. 

Alphocoris, lvi, |? 186 
lixoidcs, 187. 

AMACOSIA. 


Amasenus, lvii, p. 160. 
oorticalis, ICO. 

Amauropepla, lvi, p. 198. 
denticulata, 198. 

Amaurus. 

brtvicofnisy lviii, 92. 
cupreus , 93. 
inei mis, 93. 

Ambiorix, lvii, p. 144. 
aonescens, 144. 

Amissus, lviii, p. 62. 

Atlas, 63. 

Amyntor, lvii, p. 153. 
obscurus, 164. 

AMTOTEA. 

dystercoides, lvii, p. 182. 
nigripe8 t 182. 

“Analocus. 

mi8ellu8 t lvii, p. 42. 

Anaxandra, lviii, p. 30. 
compacta, 34. 
cornuta, 31. 
fulvicomis, 33. 
hamata, 84. 
nigrocornuta, 82. 
nigrolineata, 82. 
rufescens, 30. 
sigillata, 32. 
tauriformis, 38. 

Antestia, lvii, p. 135. 
anchora, 135. 
apicalis, 166. 
cruciata, 137. 
flavovaria, 140. 
historio, 142. 
modifloata, 138. 
pulohra, 136. 
varipennis , 141. 

Apines, lvii, p. 138. 
oonoinna, 139. 

Apodiphus, lvii, p. 4. 
amygdalf, 4. 
hellenicU8 t 5. 

APODIPHTA , lvii, p. 4. 

f amygdaliy 5. 
hellenica, 9 5. 

Arctocqbis, lvi, p. 189, 
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incisns, 189. 

Arma. 

geometries , lvii, p. 177. 
lurida , 181 

spinidens, 177. 
tnrlgda, 188. 
velata, 182. 

Asiarcha, lviii, p. 72. 
nigridorsis, 72. 

Asopina, lvii, p. 169. 

Asopus, lvii, p. 181. 
argus, 182. 
armiger , 176. 
chiropterus , 173. 
coeruleus, 169. 
dystercoides , 182. 
geometricus, 177. 
luridus, 181. 
mactans, 182. 
malabaricus, 182. 
nigripes, 182. 
ulceratus, 173. 
verrucifer , 172. 

A8PIDESTR0PHUS,lvi, p. 200. 
lineola , 200. 
morio, 200. 

Aspongoptts, lviii, p. 87. 
alternans, 85. 
amethystinus , 75. 
brunnoos, 87. 
circumcinctus, 91. 
depressicomis, 85. 
fnsens, 90. 
janns, 88. 
marginalia, 90. 
nepalensis, 90. 
nigriventria, 89. 
nigroaeneua, 91. 
obsenrns, 88. 
ochrena, 89. 
sanguinolontus, 89. 
siocifolius, 89. 
unicolor, 90. 
vicinu8 , 88. 

Astyanax, lvii, p. 129. 
trimacnlatns, 130. 

Asyla, lvii, p. 164. 
indioatrix, 165. 

Atelides, lviii, p. 94. 
oentrolineatus, 94. 

Atelocera, lviii, p. 102. 
furcatus, 102. 

Audinetia, lvii, p. 176. 
aculeata , 177. 

Bpinidend, 177. 

Axiagastus, lvii, p. 128. 
rosmarnB, 129. 

B. 

Bagrada, lvii, p.^68. 

piota, 68. 


Basicryptus, lviii, p. 99. 
illnminatns 99. 

Bathycoelia. 
indica, lvii, p. 146. 

BELLOCORI8, lvi, p. 187. 

Belopis, lviifp 9. 
nnioolor, 9. 

Bessida, lvii, p. 84, 
Bontellaris, 84. 

Blachia, lvii, p. 171. 
dacalis, 171. 

Bolaca, lvii, p. 69. 
nnicolor, p. 70. 

Brachyaulax, lvi, p. 163. 
oblonga, 164. 

BRACHYPELTA, lvi, p. 49. 
aterrimusy 60. 
elevata , 50. 
tristi8, 50. 

Brachyplaty’s lvi, p. 26. 
adjnncta, 30. 
bistriga, 29. 
bnrmeisteri, 29. 
cognata, 29. 
nitidus, 29. 
radians, 27. 
silphoidos, 28, 29. 
enbaeneus, 28. 

Yahlii, 27. 

0 . 

Oaenina, lvi, p. 191. 
variolosa, 191.* 

Cal acta, lvi, p. 24. 
lugubris, 35. 
rufo-notata, 24. 

Callidea, lvi, p. 166. 
abdominn.li8 , 181. 
baro , 167. 
ba8ilica } 172. 
bengalensi9y 172. 
coelestisj d78. 
contraria , 191. 
coxalis , 169. 
dilaticolli8y 181. 
dispar , 149. 
distinguenday 167. 
dorsalis , 179. 
equesy 179. 

fascialisy 189 : lvii, p. 184 
formosdy 179. 
gibbuldy 190. 
grandiSy 166. 
histeroidesy 190. 

Ianiu8y 163. 
lateralis y 182. 
marginella t 178. 

nobiliSy 166. 
ocellatay *1 49. 
obtusay. 183. 

omatay 176. 


patrieia, 172. 

porphyricolay 176. 

pulchella y 177. 
purpureay 174. 

Royliiy 182. 

Schwaneriy 179. 
scripts , 190. 

8esrmacv,lata, 168. 
8pinigera y 183. 

StocTceruSy 172, 174, 181. 
Stolliiy 175. 
sumatrana * i81. 

C ALLIPHARA, lvi, p. 161, 164. 
amethystina , 163. 
baroy 167. ^ 

buquetiiy 165. 
dispary 149. 
grandiSy 166. 

Iris, 168. 
nepalensi8 t 163. 
nobili8y Fabr., 162. 
nobilis, Linn , 165. 
ohlongdy 164. 
obscura, 165. 

OALLIPREPESy lviii, p. 47. 
Orayi , 48. 

Cantao, lvi, p. 149. 
dispar, 149. 
ocollatns, 149. 
rufipes, 149. 

Canthecona, lvii, p. 173. 
binotata, 174. 
furoellata, lvii, p. 175. 
tibialiB, lvii, p. 174. 
Cappaea, lvii, p. 21. 

multilineciy 22. 

taprobanensis, 22. 
Carbula, lvii, p. 43. 
biguttata, 44. 
fusca, 44. 
obsenra, 44. 

Bontellata, 45. 
Carenoscaptus, lvii,p. 127. 

maculipe8, 127. 
Carpocoris, lvii, p. 29. 
baccarum , 30. v 

nigricornis, 29, 183. 
Catacanthus, lvii, p. 70. 
aurantiuSy 71. 
incarnatns, 71. 

Cazira, lvii, p. 171. 
chiroptera, 173. 
intemexa, 172. 
nlcerata, lvii, p. 173. 
verrucosa, 172, 173. 
Gecyrina, lvii, p. 170. 
platyrhinoides, 170. 
CephalocteiMM , lvi, p. 37. 
Cephalocteus, lvi, p. 37. 

melolonthoides, 37. 
CERATAULAX, lvi, p. 201. 
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Ohilocobis, lvi, p. 57. 
nitidns, 57. 
parampunctatus, 58. 
pioeus, 58. 

CHB7B0C0BX8, M, p. 166, 
170. 

andamanensis, 171, 177. 
afcriventris, 170, 171. 
ooxalis, 169 
dilaticollia, 171, 181. 
elatus, 170. 172. 
eques, 171, 179. 
faaoialis, lyii, p. 184. 
grandia, lvi, p. 166. 
hvpomelaena, 171. 

Iria, 1$8. 

marginellua, 171, 178. 
ornatus, 171, 176. 
patricius, 170, 172. 
porphyrioolua, 171, 176. 
pulchellns, 171, 177. 
purpureas, 170, 174. 
i StocJcerus , 181. 

Stolii, 171, 175, 181. 
viridis, 170, 175. 

Oimex, 

ajer , lviii, p. 88. 
amethy8tinu8 f 75. 
anchora , lvii, p. 135. 
aterrimns , lvi, p. 50. 
aurantiu8 , lvii, p. 71. 
baccarum, 30, 31. 
beryllu8 y 126. 
bicolor , lvi, p. 60. 
biguttatu8, lvii, p. 44. 
binotatu,8 , 44. 
bispinosusy lvi, p. 194. 
boutaniou8 , lvii, p 155. 
brevipennis, lvi, p. 59. 
brevicorne, lviii, p. 92. 
brunneus , 87. 
cappata , lvii, p. 183. 
ehinensisy lviii, p. 56. 
c inerea t lvii, p. 183. 
cinnamomeu8 f 23. 
clavatu8 , lvi, p. 203. 
coarctatm , 195. 
coeruleu8t lvii, p. 169. 
cordiger , 184. 
c omeu8, 183. 
cribrariu8 t 31. 
cruciatus , 137. 
dama, 160. 
denbatudy 7. 
dUpar, lvi, p. 149. 
dom%wultb8 t lvii, p. 53. 
Druraei, lvi, p. 153. 
elector , lvii, p. 180. 
aquas, lvi, p. 179. 
erynyU, lvii, p. 29. 
fallcm, 52 . 


fa8datu8 } lvi, p. 168. 
festivuay lvii, p. 52, 58. 
finibriatusy 124. 

Jiavescensy lvii, p. 143. 

Fr%8chiiy i83. 

: fulloy 5. 

furcellatuSy lvii, p. 175. 
gastricus, 14. 
gramineu8y 118. 
grandia , lvi, p. 166. 
guttatu,8y lvii, p. 6. 
gultigeru8y 39. 
hamatu8y 150. 
hemichloridy 120. 
histriOy 142. 

Hubneriy 143. 
humeralisy 160. 
incamatusy 71. 

Janu8 t lviii, p. 88. 
javanicu8 t 65. 

Umbatu8y lvii, p. 59. 

luriduSy 180. 
mactan8y 182. 
malabaricusy 182. 
marmoreu8y 23. 
maurusy lvi, p. 188. 
melanopusy lvii, p. 71. 
mucoi'eu8 t 5. 
niger t lvi, p. 5b. 
nigricomisy lvii, p. 29. 
nigripesy 71. 

nobiliSy Linn., lvi, p. 165. 
nobiliSy Fabr., 161. 
nubilusy lvii, p. 48. 
ob8Curu8y lviii, p. 88. 
ocellatusy 149. 
oculatu8y Fabr., lvi, p. 202. 
oculatus, Fabr., lvii, p. 182. 
omatusy 54. 
papillo8U8y lviii, p. 56. 

patriciu8y lvi, p. 172. 

pi ctu8 f lvii, p. 68. 
picusy 23. 
praainuay 28. 
purpureipennisy 183. 
pu8tulatu8y lvi, p. 165. 
rubensy lviii, p. 75. 
rubrofa8ciatu8y lvii, p. 143. 
Schranlciy 18,3. 

8eladoniou8y 118. 
eerratuSy 150. 

8ilphoidc8y lvi, p. 28. 
8inendi8, lviii, p. 56. 
smaragdulusy lvii, p. 119. 
spinidenay 177. 

8pinipe8y lyj, p. 64 
8piran8 f lvii, p. 120. 
Stocicerusy lvi, p. 174. 
Stolliiy 175. • 

8ulcatu8y lvii, p. 7. 
sv/rmamenaisy lviii, p. 88. 


tauru8y lvii, p. 159. 
testudinaria, 183. 
torquatuSy 120. 
tri8tisy lvi, p. 60. 
imiguttatu8y lviii, p. 28. 
Vahliiy lvi, p. 27. • 
verbosely lvii, p. 31. 
viridi8sinm8y Poda, 28. 
viridi88imu8y Wolff, 120. 

viridulusy 120 . 

Oinxia, lvii, p. 69. 
limbata, 59. 

OLiNocoRia, lviii, p. 35. 
oruoiger. 36. 
xnaoulatua, 37. 
punotatus, 86. 
reourvus, 35. 
scutellata, 37. 

Oodophila, lvii, p. 82. 
maoulicoilia, 32. 

COELOQLOSSAy lvi, p. 146. 

Coenina v M, p. 191. 
variolosa, 191. 

Colpoproctcjs, lviii, p. 87. 

Compastes, lvii, p. 154. 
boutanicus, 155. 
spinosua, 155. 
trunoatua, 155. 

Coptoboma, lvi, p. 80. 
assamonsis, 35. 
atomariumy 31. 
brevis, 35. 
cicatriooaa, 34. 
cincfca, 33. 
cinctum, 32, 33. 
circumscripta, 32. 
cribraria, 31. 
duodeoimpunotata, 80, 
fimbriata, lvii, p. 10. 
integra, lvi, p. 35. 
nepalensis, 32. 
pardalina, 32. 
parvnla, 84. 
punctiventris, 35. 
aphaerula, 33. 
tigrina, 35. 
xanthoohlora, 34. 

COSMOCORISy lvi, p. 166, 
169. 

Cratonotus, lvii, p. 47. 
coloratu8, p. 47. 

Cresphontes, lvii, p. 134. 
nigro-maculatufl, 134. 

Cressona, lviii, p. 96. 
valida, 97. 

Critheus, lvii, p. 130. 
lineatifrona, 131. 

Cuspicona, lvii, p. 147. 
antica, 149. 

* cnrtiapiqR, 148, 
plagiata, 148. 
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smaragdina, 149. 
virescens, 148. 

Cyclopelta, lviii, p. 85. 
obscura, 85. 
siccifolia , 89. 
tarfcarea, 86. 
trimacnlata, 86. 

Cydnina, lvi, p. 36. 

Cydnus, lvi, p. 46, 49. 
apicaltSy 55. 
aterrimus, 60. 
bicolor , 60. 
brevipermi8 t 59. 
brunneus, 54. 
brunnipennis, 60. 
carbonarius, 50. 
cyi tomenoides t SO. 
elongatu8 , 60. 
indie us, 47. 
latioeps, 52. «. 

latipes , 39. 
nigritnB, 52. 
nubilo8a t 60. 
oblongu8 , 56. 
patlidicomiSy 65. 
proximu8y 64. 
rarociliatuSy 65, 
sanguinicollis , 60. 
8pinipes, Schrk, 60. 
spinipes , Fabr., 54. 
tristis , 50. 
variaus, 50. 

D. 

Dalcantha, lviii, p. 80. 
dilatata, 81. 
inermipes, 81. 
regia, 81. 

Sancti Fargavii , 77. 
Semilleiy 80. 

Stalii, 81. 

Dalpada, lvi, p. 202. 
affinis, 205. 
alternans, 205. 

angulicdlliSy lyii, p. 1. 

apicifera, 4. 
aspersa } lvi, p. 202. 

brevis, lvii, p. 4. 
brevivitta, 2. 
bulvifera, 1. 
cinctipes, 4. 
elavata, lvi, p. 203. 
ooneinna, 204 
confasa, lvii, p. 3. 
oonsobrina, 4. 
nigricollis, lvi, p. 204. 
nodifera, lvii, p. 4. 
obtuskollis , 26. 
ooalata, lvi, p. 202. 
piliooniis, 203. 
remota, lvii, p. 23. 


tecta, 3. 
triguttata , 1 . 
trimacnlata, 1. 
varia, lvi, p. 205. 
versicolor, 203. 

Dalsira, lviii, p. 97. 
glandulosa, 98. 

Dinidorina, lviii, p. 85. 

Dinidor, lviii, p. 85. 
amethystinusy 76. 
depreasicorniSy 85. 

Diplorhinds, lviii, p. 101. 
fnreatus, 102. 
quadrioornis, 101. 

Diplostira, lvii, p. 127. 
valida, 127. 

Dolycoris, lvii, d. 30. 
baccarum, 30, 31. 
indicus, 32. 
verbasci, 31. 

E. 

Edessa. 

amethystina , lviii, p. 75. 
aurantia, lvii, p. 71. 
brevicornisy lviii, p. 92. 
damay lvii, p. 160. 
glandulosay lviii, p. 98. 
guttata , lvii, p. 6. 
hamatay 150. 

JanuSy lviii, p. 88. 
marmoreay lvii, p. 23. 
nigripeSy 71. « 
obscuray lviii, p. 88. 

picusy lvii, p. 23. 
ritbensy lviii, p. 75. 
taurusy lvii, p. 159. 

EL A SMOSTETHUSy lviii, 
p. 35. 

ELASMUCHAy lviii, p. 35. 

Elvisura, lvi, p. 145. 
Spinollae f 135. 

Embolostkrna, lviii, p. 52. 
tanrns, 53. 

Erthesina, lvii, p. 6. 
acuminata, 7. 
fullo, 5. 
guttata, 6. 
mucoreay 5. 

EUCORYS&ESy lvi, p. 166. 
grandisy 166. 
pallensy 167. 
superbusy 166. 

Eurhynchiocoris, lviii, p. 61 
sparsipunctatns, 51. 

Eurostus, lviii, p. 69. 
grossipeB, ?0. 
validns, 69. 

Euryaspjs, lvii, p. 132. 
transversalis, 133. 

Eurydema, lvii. p. 51. 


albiventris, var., 52, 183. 
Ohristophi, var., 184. 
oruentatnm, var., 52. 
dauHcumy 53. 
decoratnm, var., 183. 
domiimlnm, 53, 183, 181. 
Fallenii, var., 54. 
festivom, 52, 183. 
Hoffmanseggi, var., 54. 
lhesgicnm, var., 63. 
maraoandicnm, var., 183. 
mehadiensd; var., 184. 
multipunctata, 66. 
ornatum, 64, 184. 
pnlcbrnm, 55. 

8umatranay 65. A 

ventralis, var., 64, 184. 
Wilkinsi, 54. 
Eurygaster, lvi, p. 187. 

cognatusy 188. 

maurus, 187. 
nigra, var., lvii, p. 183. 
orientalisy lvi, p. 188. 
signata, var., lvii, p. 183. 
EURYSASPISy lvii, p. 132. 
EUSARCORISy lvii, p. 41. 
Eusthenes, lviii, p. 63. 
antennatus, 68. 
cuprous, 67. 
elephaSy 64. 
eurytus, 67. 

Hercules, 66. 
minor y 65. 

Polyphemus, 68. 
r bustus, 64. 
saevus, 68. 
sontellaris, 65. 

Theseus, 67. 

Eysarcoris, lvii, p. 41. 
dUtacta, 40. 
dubia, 40. * 

epistomalisy 183. 
guttigeru8 f 39. 

Helferiy 183. 
inoonspicuus, 42, 183. 
insooius, 43. r 

Mayeti, var., 42. 
megaspilus, 42. 
mi8ellu8 , 42. 
nepalen8i8 t 39. 
pseudoaeneusy 183. 
rugnlo8U8 , var., 39. 
simplex, 42. 
ventralis, 41. 

F. 

Fitha, lvi, p. 191. 
ardens, 191. 

G. 

Qalostha , lvi, p. 166. 
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roBtratna, 107. 

testaceuSf 107. 


04000, 179. 

Stoakerus, 181. 

Gampsoteb. lvi, p. 62. 

parallelns, 62. 

Gellia, lviii, p. 106. 
nigripennifl, 106. 
obtnsa, 106. 

GEOBIA , lyi, p. 46. 
Geocorisae, lyi, p. 23. 
Geotomus, lvi, p. 66. 
abdominalis, 67. 
elongatns,456. 

jucundus , 66. 
minutus, 66. 
pygmaeus, 66. 
subtriatis, 66. 
QLOBOGORIS lvi, p. 30. 
Glypsus, lvii, p. 179. 

fuscispinus, 179. 
Gonopsis, lviii, p. 100. 

rubescens, 100. 
Gbaphosoma. 

trimaculatdy lvii, p 130. 
Gynenica, lvii, p. 46, 
affinis, 46. 
marginalia, 46. 

H. 

Halyomorpha, lvii, p. 23. 
mnrrea, 26. 
picus, 23. 

Bcntellata, 24. 
timorensiSy 23. 

Halys, lvii, p. 7. 
altemansy lvi, p. 206. 
amygdaliy lvii, p. 4. 

a8simili8y 10. 

c lavatciy lvi, p. 203. 
concinndy 204. 
dentata, lvii, p. 8. 
ex8<Mlptay 4. 
hellemca t 4. 
mucoredy 6 . 

nigricollia, lvi, p. 204. 
nubila, lvii, p. 48. 
ob8cura, lvi, p. 204. 
ooulata, 202. 

8erricoll%8 , lvii, p. 8. 
8errigera } 7. 
timoren8i8, 23. 
versicolor, lvi, p. 203. 
EOFFMANSJEGIELLAy lvii, 
p. 148. 

cwtispma, 148, 
Hoplistodera, lvii, p. 68. 
inoisa, 69. 
trimaGulatay 130. 
virescens, 69. 

Hotea, lvi, p. 184. 
ooroulionides, 186. 
diffusa, 186 , 


nigrornfa, 186 . 

Hyllus, lvii, p. 122. 
aerugino8U8 t 123. 
florons, 123. 

Hypencha, lviii, p. 69. 
apicalis, 60. 
lnctnosa, 69. 
ophthalmica, 60. 

Reriki , 60. 

Hyperoncub, lvi, p. 148. 
lateritins, 148. 

J. 

Jurtina, lvii, p. -146. 
indica, 145. 

L. 

Lactistes, lvi, p. 42. 
rastellus, 43. 
trunoato-serratus, 44. 
vioinus, 43. 

liAMPROCORIB, lvi, p. 18l. 
lateralis, 182. 
obtnsus, 183. 

Roylii, 182. 
spiniger, 183. 

LAMPROPHARAy lvi, 

164. 

Laprius, lvii, p! 13. 
gastricus, 14. 
varicornis, 13. 

LEGNOTUSy lvi, p. 59. 
brevipewni8y 59. 

Lygaecs. 

argu8 % lvii, p. 182. 
hastatusy 107. * 

mactansy lvii, p. 182. 
malabarxcu8y 182. 

M. 

Macrina, lviii, p. 102. 
coceinea, 103. 
dilatata, 102. 

Macroscytus, lvi, p. 63 
brnniious, 64. 
expansus, 66. 
foveolus, 63. 

Mattiphus, lviii, p. 70. 
aeruginosas 71. 
carrenviy 71. 
laticallis, 71. 
nigridorsisy 72. 
oblongus, 71. 

MecIdea, lvi, p. 201. 
indica, 201. 

Megarhynchus, lviii, p. 106. 
diversns, 108. 
elongatv&y 107. 
hastatusy 107., 
limatns, 108. 
quadr\8pmo8V,8y 104, 


transversalis, 108, 
trunoatus, 107. 
Megymbnum, lviii, p. 91. 
brevioorne, 92. 
cupreum , 93. 
inerme, 93. 

Meratiiy 93 . 

snbpnrpnrasoens, 93. 
Melanophara, lvi, p. 199. 

dentata, 199. 

Menidaria, lvii. p. 133. 
Menida, lvii, p. 189. 
distinota, 141. 
flavovaria, 140. 
formoBa, 140. 
histrio, 142. 

Signoretii, 139. 
varipannis, 141. 
Microdeuterub, lviii, p. 20. 
Dallasi, 21. 
megaoephalns, 21. 
Mormidea. 

baccarumy lvii, p. 81. 
florenSy 123. 
p. nigriceps, 166. 

nigricorni8y 29, 30. 
socia, 165. 

Mubcanda, lviii, p. 83. 

testacea, 84. 
Myrocharia, lvii, p. 12. 

N. 

NEUROSOIAy lvii, p. 48. 
gratdy 48. 

8ulciventri8y 48, 

Nezara, lvii, p. 119. 
pellucidcty 143. 
praaina , 119. 
smaragdula , 119. 
viridtila, 119. 

Niphe, lvii, p. 19. 
oephalns, 20. 
elongata, 20. 

O. 

Odontoscel aria, lvi, p 188. 

ODONTOTAR8US. 

maurua, lvi, p. 188. 
pieties, 188. 

Odontol’absabia, lvi, p. 
186. 

Obstopis, lvii, p. 8. 

terra, 9. 

Oncomebus. 

robustnsy lviii, p. 64. 
Oncylaspis, lvi, p. 24. 
rnfioepB, 25. 

Orthoschizopb, lvii, p. 10, 
assimilis, 10. 
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OXTPBTMNA, Ivi, p. 146. 
8pinolae, 145. 

Oxylobus, lviii, p. 79. 
nigromarginatus, bO. 

P. 

Pachycobis. 
curculionides lvi, p. 185. 
nepaleneis , 150. 
punctulalus , 185. 

Palomena, lvii, p. 27. 
amplificata, 28. 

Renter!, 27. 
spinosa, 27. 

Yiridiasima, 28. 

Paramecocobis. 

gastricus , lvii, p. 14. 

Paramecus, lvii, p. 17. 
rnficornis, 17. 

Peltoxys, lvi, p. 
brevipennis, 59. 
pubescenSy 59. 

Pentatoma. 

albonotata, lvii, p. 161. 
aliena , 177. 
anchor a, 135. 
arabica , 32. 
aurantiacum y 71. 
baccarum , 30, 31. 
bengalensis, 161. 
berylina , 120. 
bimaculata , 44. 
cephalu8 } 20. 
chinensisy 120. 
chloris , 120. 
chlorocephala , 120. 
coeruleum , 169. 
conc-inna, 169. 
confusa , 31. 
craeeiventre, 162. 
cro88ota , 124. 
cruciate, 135, 137. 
decorata , 183. 
elongata t 20. 
fimbriata, Westw., 162. 
fimbriata , Fabr., 124. 
fimbriolata , Germ., 184. 
jfonbriotetum, H. S., 124. 
flavicollis , 120. 
fiavicomis, 120. 
formo8a y 140. 
prate, 48. 

Haly8> 23. 
inconcisa, 163. 
inconspicuum, 42. 
indioa, 161. 

Janus, lviii, p. 88. 
lateralis, Wlk., lvii, 163. 
lateralis, Westw., 162. 
latipea , 26. • 

Lest, 120. 
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lineatoeollis , 37. 
luridum , 181. 
maculicolli8 , 32. 
miselte, 42. 
nepalensisy 39. 
nigricornis , 29. 
nigripea , 71. 
obscur df 44. 
ornate, 54. 
pallicorniSy 41. 
pallida , 30. 
parvula y 34. 
picte, 52. 
plicaticollis , 120. 
propinqua , 120. 
proximaj 120. 
pulchra , Westw., 65, 
pulchra , Dallas, 136. 
punctipes , 39. 
pu8illa f 183. 
smaragdula , 119. 
8ublurida t 181 
subsericea , 120. 
taprobanensis, 22. 
timorensis, 23. 
trimaculata , 1. 
tripunctigera } 120. 
trispila, 164. 
trivialiSf 23. 
unicolor , Westw., 120. 
nnicolor, Westw., 161. 
varipennis, 141. 
ventralis , 41. * 
verbasci, 31. 
v^yitcosa, 172. 
vicaria, 163. 
violacea , 169. 

Pentatomidae, lvi, p. 23. 

Pentatomina, lvi, p. 192: 
lvii, p 16. 

Phyllocephalina, lviii, p. 
96. 

Phyllocephala. lviii, p. 97. 

distans, 102. 
furcata } 104. 
glandulo8a t 98. 

Picromerus, lvii, p. 177. 
nigrivitta, 178. 
obtusns, 178. 
robnstus, 178. 
spiniden8 , 177. 

Piezodords, lvii, p. 143. 
rabrofasciatns, 143., 

Piezo sternum, lviii, p. 82. 
cribratum } 83. 
flrmatnm, 83. 
ingennnm, 83. 

Placosternum, lvii, 158. 
aloes, 160. 
dama, 160. 
oeryos: 159* 


taurus, 159. 

Plataspina, lvi, p. 23. 
Plataspis, lvi, p. 24. 
nitens, 24. 
nitidu8 f 29. 
rujicep8, 25. 

8ubaenea t 28. 

Vahliiy 27. 

PLATTCEPMALA , lvi,p.26. 
PLATTDIUSy lviii, p. 93. 

8ubpurpura8cens> 93. 
PLATTPLEUkUS, lvi, p. 
187. 

Plautia, lvii, p. 124. 

fimbriata, 124. 
Plexippus, lvii, p. 18. ' 

dorsalis, 18. 

Podisus, lvii, p. 180. 
angnstus, var., 181. 
Inridns, 180. 

Podoparia, lvi, p. 192. 
Podops. 

bispino8U8 s lvi, p. 195. 
limosusy 197. 
luridusy 194. 
nigery 196. 
o&sctmta, 196. 
spimfera t 196. 
tar8alis f 195. 

POECILOCHROMA, lvi, p. 
150. 

Childrsniy lvi, p. 150. 
Druraeiy 163. 

Hardwickii, 151. 
interrupta , 155. 
latay 152. 
obesa, 158. 
ornate, 163. 
pulvhra y 256. 
purpurascenSy 156. 
rufigenis, 158. • 

Poecilocoris, lvi, p. 150. 
anisospilas, 159. 

Childreni, 157. 

Dmraei, 153. 

Hardwickii, 150. " 

interrnptns, 155. 
latns, 152. 
obesns, 158. 
obsoletns, 164. 
ornatus, 153. 
pnlcher, 156. 
pnrpnrascens, 156. 
rufigenis, 158. 
POBCILOMBTIS. 

mi8tu8y lvii, p. 28. 
Poseidon, lvi, p. 25. 

malayanus, 26. 

Prionaca, lvii, p. 157* 
exempta, 158. 
lata, 168* 
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Pbionochii.cs, lvii, p, 166. 
ootopunctatos, 167. 

Pyoanum, lviii, p. 75. 
amethystinum , 76. 
amplicolle, 74* 

Amyoti, 74. 

angulatum , 73. 
jaspideum, 78. 
mgromargmatum , 80. 
pallipes, 79. 
ponderosum, 77. 
pretiosum,^7. 
rubens, 76. 
rnbidnm, 78. 
smaragdiferum, 73. 
stabile, 78. 

PYGOPLATYS, lviiii, p. 61. 
aoufcna, 61. 
minax, 62. 
roseus, 61. 

E. 

Ehaphigasteb. 
albtden8 , lvii, p. 140. 
apicalis, 166. 
bisignatus, 167. 
concmnua, 142. 
flavolmeatus, 143. 
fiat ov anus, 140, 
humerulis , 122. 
macracanthus, 166. 
oceanxcus, 143. 
orlma, 120. 
patulus, lvii, p. 167. 
pr<mnw$, 119. 
rnbriplaga, 168. 
smaragdulus, 120. 
spectandus , 140. 

8pmo8U8 t 122. 
straohioides, 167. 
aubse^ice'ita, 120. 
torquatus , 120. 
vanpennis , 141. 
viraacews, 143. 

Bhynchocoraria, lvii, p. 

147. 

Bhynchocoris, lvii, p. 149. 
humeralis, 150. 
octopunctatus , 167. 
serratns, 160. 

S. 

Sabaeus, lvii, p. 121. 
spinosus, 122. 

Sagriva. 

vittata, lviii, p. 96. 

Sastragala, lviii, p. 27. 
binocata, 28. 
heterospjla, 29. 
lineata, 28. 
muatelina, 29. 


parmata, 80. 
ruflspina, 29. 
xmignttata, 28. 

Scaptocoris, lvi, p. 39. 
calhdus, 41 . 
molginue , 39. 
tabulatu8 , 40. 

S0HIZMAT0P8 , lviii. p. 100 

Schizops, lviii, p. 99. 
insignia, 100. 

8CHYZOPS , lviii, p. 99. 

Sciocoris, lvii, p. 11. 
indions, 12, 
lateralis, 11. 
vancom\8 , 13. 

Scoparipes, lvi, p. 44. 
longirostris, p. 45. 

SCOTINOPHARA, lvi, p. 193. 
affinis, 193. 
bispinosa, 194. 
ooarotata, 195. 

. limosa, 197. 
lnrida, 194. 
nigra, 196. 
obsonra, 196. 
spinifera, 196. 
tarsalis, 195. 

Scutellaria, lvij p. 148. 

ScUTELLERINA, lvi, p. 145. 

ScutelleRa, lvi, p. 161. 
amethystma , 163. 
Buquetn, 165. 
cmcta , 33. 
dilaticollia, 181. 
dispar , 149. 

Drurae i, 153. 
eques, 179. 
fasoiata, 162. 

HardwtcTcn , 151. 
interrupta , 155. 
lamae t 163. 
lateralis, 182. 
nobilis, 161. 
oblonga , 164. 
patricia, 172. 
pulchella , 182. 
purpurascens , 156. 
rubropunctata, 14 7. 
Btockerus , 174, 175. 
tnmaculata, lvii, p. 130. 

Scylax, lvii, p. 34. 
macrinns, 85. 
porreotns, 35. 

Sehirus, lvi, p. 60. 
bicolor, 60. 

SESHA. 

manifesta, lvii, p. 171. 

Siphnus, lviii, p. 67. 
Alcides, 58 • 

dilatatus, 68. 

Hector, 58. 


SOLENOSTBTHIUV, lvi, p, 

146. 

obinense, 147. 
rabro-pnnotatnm, 147. 

80LEN0STHEDIUM lvi, p. 

146 

SOPHELA , lvi, p. 181. 

spmigera , 183. 
Sphaerocoraria, lvi, p. 

147. 

Sphaerocoris, lvi, p. 148, 
laterxtxu8, 148. 

Stenozygum, lvii, p. 56. 
speoiosnm, 57. 

Stibaropus, lvi, p. 88. 
brunneus, 39. 
callidas, 41. 
flaviduB, 41. 
latipes, 39. 
minor,»42. 
molginns, 39. 
tabnlatns, 40. 
testacens, 42. 

StorthecoRis, lvi, p. 197. 
nigriceps, 197. 

Stiretrus 
coeruleus , lvii, 169. 

Stollia, lvii, p. 38. 
distacta, 40. 
dnbia, 40. 
fnliginosa, 39. 
gnttigera, 89. 
mxsella , 42. 
rectipes , 40. 
rugulosa, 89. 

Strachia, lvii, p. 60. 
afflicta, 61. 
conapicua, 54. 
crncigera, 60. 
decor ata, 184. 
deBignata, 62. 
di88imili8, 184, 
festxva, 63. 
flammula , 60. 
herbacea , 54. 
heterospila, 65. 
inornata, 61. 
limbata, 59. 
litnnfera, 62. 
omata , 64. 
pardalis, 64. 
pectoralie , 184. 
picta , Hahn, 62. 
picta , Dallas, 58. 
platyspila, 64. 
pulchra , 55. 
pustulata, 184. 
secnrigera, 63. 
speciosa, 67. 

* strangnlata, 61. 
velata, 65. 
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T. 

Tarichea, lvi, p. 28, 
ohinensis, 85. 
nitens, 24. 

Tbgtocobis. 

afinisy lvi, p. 150. 
Childrenii , 157. 
HardmoMi , 150. 
interrwpta, 166. 
nepalensis , 163. 
nobili8 , 162. 
oblong a, 164. 
obacura , 165. 

perplexay 162. 
purpurascens , 166. 

Tesseratomina, lviii, p. 52. 

Tessaratoma, lviii, p. 53. 
altemata> 75. 
angularis , 56. c 

apicalisy 60. 
chinensisj 56. 
con8persa> 55. 
cwnuta , 53. 
cuprea t 67. 
furcifera, 67. 
javana , 55. 
javanica, 55. 
luctuosa t 69. 
mala; a, 54. 
nigripes, 54. 
obscura f 85. 
ophthalmica, 60. 
ossa-cruenta , 56. 
papillosa, Drury, 66. 
papilloaa , Blanch., 66. 
picea y 60. 
proximo. , 65. 
rohubta , 64. 

8CV,tellaH8y 65. 

Sonneratii , 66. 
taurus , 53. 
timorensis, 55. 

Tetrarthria, lvii, p. 159. 
lineata, 160. 
marginepumctata , 160. 
quinquemaculata , 160. 
tetraspilay 167. 
variegata, 160. 


TETiUrtflfi, lvii, p. 87. 

Tetrisia, lvii, p. 168. 
brnohoides, 168. 

Tbtroda, lviii, p. 108, 
atomaria, 104. 
bilineata, 105. 
divancata, 104. 
histeroides, 104. 
nigripennisy 105. 
obtu8a , 106. 
trdnsveraalis , 108. 

Tetyra. 
baro, lvi, p. 167. 
bispinosa , 194, 195. 
cribraria, 31. 
dispar, 149. 

Druraei , 163. 
equesy 179. 
lurida, 194. 
maura , 187, 188. 
nobihy 162. 
patricia , 172. 
picta, 188. 
silphoideSy 28. 

StocTcerus , 174. 

27. 

Thalma, lviii, p. 94. 
bigutta, 94. 

Thyreocor'is. 

aubtriacusy lvi, p. 188. 
cinctuSy 33. 
circumscriptu8 t 32. 
cribrariay 31. • 
duodecimpunctatuBy 30. 
nepalensis, 32. 
nitiduSy 29. 
seminuluby 33. 
aeptusy 28. 

silphoidesy 29. 
sphaerula, 33. 

Vahliiy 211 . 
variegatus, 33. 

Tolumnia, lvii, p. 26. 
latipes, 26. 

Tritomegas, lvi, p. 60. 
bicolor, 60. 

Tropiooraria, lvii, p. 150. 

Tropicoris, lvii, p. 151. 
laeviventris, 151. 


piinotipes, 152. 

Tylonoa, lvi, p. 185. 

Typhlocoris, lviii, p. 47. 
8emicirculari8, 48. 

U. 

UDANAy lvi, p. 202. 

Urochela, lviii, p, 88. 
biznaoulata, 41. 
disorepans, 42. 
ferruginea, 48. 
guttulata, 40. 
obscura, 41. 
piloBa, 40. 

pulchra, 42. ^ 

quadripunctata, 39. 

Urol arid a, lviii, p. 47. 
binotata, 49. 

Chennelli, 60. 

Grayii, 48. 
histrionica, 48. 
khasiana, 5°. 
semicirculari8 , 48. 
tenera, 49. 
uniloba, 49. 

lviii, p. 

38. 

Urostylina, lviii, p. 38. 

Urostylis, lviii, p 43. 
fumigata, 45. 
gracilis, 44. 
histrionicusy 48. 
lopoides, 46. 
nigromarginatus, 46. 
notulaia, 44. 
pallida, 44. 
philoides, 45. 
punctigera, 49. 

y. 

VlRBIUSy lviii, p. 79. 
angulatus 73. 

Z. 

Zangis, lvii, p. 125. 
beryllus, 125. 

Zicrona, lvii, p. 169. 
coerulca, 169. 
illustris, 169. 
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Names of Now Genera and Species have an asterisk (#) prefixed. 


Aoanthodrilus, 111 
Aoesina, 412. 

Acraoa, 134 
Acrotema, 361, 363 

„ costatnm, 363 
„ Wrightianum, 361 
Actias, 416 
Actinurns, 352 

„ neptunins, 351 

# ,, ovatns, 351, 358 
Adelpha, 126 

-dScidium, 238, 240, 242, 213, 245, 248, 
260, 251 
„ setosa, 251 
„ Strobilanthis, 243 
„ Urticae, 234, 250 

„ „ var. Himalayense, 

234, 244 

„ Wallichii, 251 

# AElurillus qnadrimacnlatus, 334 
^Gmona amathusia, 118, 124 
„ pealii, 124 
AEesopia cornuta, 287 
iEthalochroa, 310, 318 
„ affinis, 313 

„ ashmoliana, 312 

„ „ var. insignis, 

313 

„ „ var. simpli* 

cipes, 1 6 . 

* „ spinipes, ib. 

Agarista, 131, 134 
Agrostis, 249 

„ Hookeriana, 249, 251 
Alio turns, 414, 415, 436, 437, 440 

„ alkamah, 437, 438 

„ aphocha, 437 

„ drumila, ib. 

„ multistrigatas, ib. 

„ nivalis, 436, ib. 

„ snbviolaceus, ib. 

„ unicolor, ib. 


Alsodeia, 399, 400 

* „ capillata, 407 

* „ cinorea, 403 

» ,, var. hirsutifiora, 401 

* „ comosa, 407 

* „ condensa, 405 

„ dasycaula, 402 

„ dasy pyxis, 405 

„ ochinocarpa, 406, 407 

* „ floribnnda, 406 

* „ Hookeriana, 402, 403 

* „ Kunstloriana, 401 

„ lanoeolata, 404, 406 
, „ Maingayi, 402, ib. 

* „ membrancoa, 402 

,, mollis, 406 

* „ pachycarpa, 408 

* „ Scortechinii, 405, 406 

„ Wallichiana, 400, 401 

* „ Wrayi, 403 

Alsodeiero, 399 
Alytostylis, 397 
Amblypodia, 409, 410 

„ andorsonii, 426 

„ narada, 426 

Amblypodinao, 409 
Anamirta, 377, 379. 

„ Loureiri, 379 
Andropogon, 246 

„ tristis, 246 
Anonaceas, 359, 376 
Anthistiria anathera, 246 
Antitaxis, 378, 388 

,, calocarpa, 388 
,, fasciculata, ib. 

„ lucida, % b. 

Anyphaena accentnata, 311 

* „ soricina, 344 

Apatara, 126 

„ iris, 126 

„ namouna, xb. 

* „ ulnpi, 125, 131 


t For a general Index to names used in the papem on Rhynchota of hoi than 
Coccida in this volume and in tho two preceding volumes, see pp, 441 — 448 of the 
present volume, 
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Apatura (Eulacenra) ostoria, 125 
Apaturid®, 125, 126 
Aphnaeinee, 413, 426 
Aphmous, 410, 411, 413, 426 
„ lohita, 428 

Aphoristia, 292, 293 

„ gilesii, 293, 295 

„ wood-masoni, 294, 295 

Apogon, 296 
Appias, 121 

„ figulina, 121 
„ hippoides, 120 
„ lois, 121 

,, nero, ib. 

Apporasa, 423 

„ atkinsonii, 423 
Aranea, 342 
♦Araofccs, 411, 413, 428 
„ lapifchis, c 428 

Argyroepeira angustafca, 341 
Arhopala, 409, 410, 411, 412, 417 
„ achelous, 421 
„ adorea, 422 


,, agelasfcus, 418, 419 

„ agesiaa, 421 

„ agnis, 418 

,, aida, 421 

„ albopnnctata, ib. 

„ ali tacug, 420 

„ ammon, 421 

„ anarte, 417, 418 

„ . anthelus, 418 
„ antimuta, 419 

„ aroa, ib. 

„ aronya, 421 

,, atosia, 419. 

„ bazalus, ib. 

y belphiebo, 421, 410 

„ critala, 421 

„ davisonii, 419 

y ,, duessa, 419, 421, 410 

„ cumolphus, 416, 421, 422 

„ farquharii, 416, 421, 422 

* „ hellenore, 422, 440 

,, inornata, 411 

,, lycaenaria, 418 

„ maxwellii, 416, 422 

,, metamuta, 409, 419 

y „ mirabella, 420, 421 

y „ pastorella, 418, 440 

y ,, perissa, 419, 440 

„ Bubfasciata, 418 

„ tlieba, 421 

„ vihara, 409, 419 

„ yendava, 419 

„ (Nilasera) centaurus, 417 

„ (Satadra) agaba> 422 

,, ,i aida, ib. 

Arisssma, 233 
Alias, 280 


# Arnoglossas nmcrolophus, 280, 295. 

* „ polylepis, 290, 295 
Arrhenothrix, 428 

Arrugia, 415 
Arsacia, 310 

„ ashmoliana, 312 

Arundinella setosa, 245 

„ Wallichii, ib., 246 
Astictopterus, 131 
Auteupuccinia, 243 
Barclaya, 389, 390 

„ longifolia, 390 

„ mottleyi, ib. 

„ „ var. Kunstleri, ib. 

*Bathymyrus, 305 

* „ eohinorliynchus, ib. 

Brlelloida, 349 

Bolenois, 121 
Biduanda, 411, 413, 425 
„ fabricii, 425 
„ t lapifchis, 413 
,, molisa, 425, 426 

* „ nicovillei, 426, 440 

„ scoeva, 425 

* „ scudderii, 426, 440 

,, thesmin, 121, 425, 426 
Bindahara, 413 

,, phocides, 427 
Brnehionidae, 357 
Bracliionus bakeri, 357 

* „ bidentata, ib., 358 

# * „ longipcs, ib., ib. 

„ rnilitaris, 357 

„ urceolaris, ib. 

Brachy pleura, 282 

* „ Kanfchostiota, 281, 295 
Brachypodium silvaticum, 251 

„ sylvafcicum, 248, ib. 

Bromua, 246 
Bybliadoo, 126 
Calliana pieridoides, 133 
’ Callidnla, 133 
Capellia, 364 
Capila jayadeva, 132 
Capparideao, 359, 391 
Capparis, 392 

„ conspicua, 394 

* „ cucurbitina, 393, 395 

„ eryfchrodasys, 393 

„ Finlaysoniana, ib., 394, 395, 

396 

* „ Kunstleri, 896 

* „ LarutensiB, 393 

„ micraoanth.a, ib., 394, 395 

„ micranfcha, ib. 

„ publiflora, 393, 394 

,, „ var. Ferakensis,394 

* „ Soorfceohinii, 393, ib. 

„ sepiaria, 393 

„ trinervia, 394 

C archarias, 280 
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Carchesium, 349 
Carex filicina, 250 
,, setigera, 241, ib. 

Cast alius, 413 

„ elna, 414 

„ efchion, 434 

„ manluena, 134 

„ rosimon, 434 
„ roxus, ib, 

Castanea indica, 1 
„ trtfmloides, ib, 

Catapoecilma delicatum, 121 
Cathypna luna, 355 
Cathypnidro, ib. 

Catocbrysops, 434 

„ cneius, 432 

,, pandava, ib. 

„ strabo, ib. 

Catopcecilraa, 413 

,, elcgans, 432 

Catopsilia, 121, 416 
# C odious bucculentus, 343 
„ moerentus, ib. 
Cephalosiplion limnias, 347 
#Cercidia punctigera, 341 
Corvid®, 187 
Corvus, 186 

„ affinis, ib. 

„ aristotelis, ib. 

„ casbmeerianus, ib. 

„ dybowskii, ib., 187, 188 

„ mantchuricus, 187 

Cethosia, 126, 131 
Chaibassia, 327, 328, 329, 331, 333 
„ theobaldi, 327, 328, 329 

„ tricarinata, ib., ib., ib, 

Champoodon vorax, 301, 302 
Charaxes, 126 
CharaxidsB, ib. 

Cheritra, 411 

„ freia, 427 

„ freja, 130 

Chilodipteus, 296 
Chliaria, 427 

* „ merguia, ib., 440 

„ othona, 427 

Chrysophanus, 410 
Chrysopogon caeruleus, 248, 251 
,, gryllus, 247 

Circasa alpina, 236 
Cirrboohroa, 432 
Cissampelide®, 377 
Cissampelos, 386, ib. 

„ caapeba, 386 

„ convolenlacea, ib, 

„ delicatula, 387 

„ discolor, 386, ib. 

„ diverse,, 387 

,, data, ib. 

„ eriantha, ib. 

,, grallatoria, ib. 


Cissampelos liernandifolia, 386 
„ hexandra, t&. 

„ hirsuta, 387 

„ mauritiana, 385 

„ orbiculata, 387 

„ Paroira, 886 

„ sub-poltata, 387 

Cistudo, 332 
Clematidcro, 359, 360 
Clematis, 360 
,, can a, zb. 

,, dentosa, ib. 

„ glandulosa, ib. 

„ Gouriana, ib. 

„ javana, ib. 

„ Munroana, ib. 

„ similacifolia, ib. 

„ similacina, 361 

„ sub-peltata, 360 

Clommys, 332 * 

,, trijuga, 327 
Cleome, 391 
,, aspera, 392 

„ Burmanni, ib. 

* „ Hullettii, ib. 

,, pentaphylla, ib. 

,, viscosa, 392 

• Clubiona germanica, 344 

* m bysgina, 343 

Clypea Burmanni, 387 

„ hernandifolia, 386 
Coccidse, 1 
Coccina, ib. 

Cocculeoo, 377 
Cocculus, ib., 384, 385 
„ Blemeanus, 382 
„ Blnmeanus, 381, ib. 

„ coriaceous, 378 

,, crispus, ib. 

„ incanns, 385 

# „ Kunstleri, 384 

„ macrocarpus, 385 
„ oblongus, 382 

,, peltafcus, 387 

,, petiolaris, 378 

„ triandrus, 382 

„ velutinus, 883 

„ verrucosus, 378 

Colbertia obovata, 367 
Colurid®, 355 
Colurus caudatus, ib. 

Comosa, 278 
Composite, 251 
Conifer®, 232 
Coscinium, 377, 381 

„ Blumeanum, 381 
„ fenestratum, ib. 

• „ Maingayi, ib. 

„ %Vallichian/im, ib. 

,, Wightianum, ib, 
Cottid®, 303 
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CratoBVA, $97, 399 

„ hygrophiln, 398 

„ lophosperma, 899 

„ macrocarpa, 397 

„ magna, 398 
„ membranifolia, ib. 

„ Narvala, 399 
Cnpitha, 132 
Curetis, 410 

,, malayica, 428 

Cyaniris, 128, 435 
„ akasa, 435 
„ dan is, 421 
„ dnponchelii, 435 

„ haraldus, ib. 

„ jynteana. ib. 

* „ metaena, 434, 440 
„ placida, 434 

,, puspa, ib.. 435 
„ transpecta, 434 

Cyclea, 378, 387 
„ Arnotlii, 387 

„ fcarbata, ib. 

,, Bnrmanni, ib. 

* „ elegans, ib. 

„ laxiflora, ib.' 

„ peltata, ib. 

„ pondulina, ib. 

,, versicolor, ib. 

Cyclemys, 332 
# Cyclosa fissicanda, 338 
„ oeulata, ib. 

* „ spirifera, 337 

Cylleno, 133 
Cynoglossns, 280, 290 

„ bengalensis, 288 

„ brevis, 289 

* „ carpenteri, 287, 295 

* „ intermedius, 288 

„ lida, ib. 

„ macrolepidotus, ib. 

„ melanopterus, 289 

„ monopus, ib. 

„ oligolepis, 288 

„ pnncticeps, 289 

„ qnadrilineatns, 288 

„ semifasciatus, 289 

Cynthia, 126 
Cyrestis, 130 
Dacalana, 428 

„ vidura, 130, 428 

Dannria, 306 

„ bolanana, ib. 

m ,, bnchholzi, ib. 

„ elongata, ib. 

„ auperoiliaris, ib. 

,, thonbergi, ib. 

Darasana, 412 

„ perimpta, 423 * 

Davilla hirsuta, 362 
Delima, 361 


Delima glabra, 362 
„ hebecarpa, ib. 

„ intermedia, ib. 

„ lsevis, ib. 

,, sarmentosa, ib. 

,, „ var. glabra, ib. 

„ „ „ hebecarpa, ib. 

Delimeae, 361 
Delimopsis hirta, 362 
Deramas, 417, 430 * 

Deudorigin®, 412, 413, 428^ 

Deudorix, 413, 414 
„ epiarbas, 428 

,, epijarbas, ib. 

Diglena*forcipata, 353 \ 

Dilipa morgiana, 125, 126 
Dillenia, 361, 365, 36G, 367, 368 

„ anrea, 367 

„ elliptica, 366 

,« eximia, 368 

„ grandifolia, ib. 

„ indica, 366 

„ mclioemsBfolia, 365 

„ ornata, 367 

i, ovata, 366 

# ,, reticulata, 367 

,, speciosa, 366, ib. 

Dilleniaccse, 359, 361 
Dilleniese, 361 
Dinocharidao, 353 
DiplocKeia, 385 
• „ pictinervis, ib. 

Doloschallinae, 126 
Dophla derma, 122 
„ dunya, ib. 

„ evelina, ib. 

Drina donina, 428 
Drnpadia, 411, 425 

„ boisduvalii, 425 

„ moorei, 425 
Dyctis pealii, 124, 134 
Elymniad®, 124 
Elymnias, 423 

„ caudata, 124 

Emydidm, 328 
Exnys, 332 
Edoxylides, 410, 411 
„ tharis, 411 
Epeira alpica, 839 

# „ Camilla, 338 

„ dioidia, 340 

„ dromadaria, 338, ib. 

# „ bimalayana, 339 

„ laglaizei, 339 

, * „ minutalis, 340 

# „ nympha, 339 

„ prsedata, ib. 

„ thelnra, ib. 

„ trignttata, 340 
Epistylis, 849 
Epuccinia, 244 



Index . 


453 


Equula, 280 

Erycinidte, 126, 130, 432 
Euobera, 133 
Euchlanidre, 355 
Euohlanis maorura, ib. 
Eulaceura osteria, 125 
Euptoea, 119, 133 
„ core, 119 

„ kollari, ib. 

„ linneoi, 131 

„ miiamus, 119, 131 

Enptoeopsis telearohus, 130 
Eapnccinia, 235, 243 
Euripinm, 126 

Eurytelidae, ib. * 

Eathalia, 121, ib. 

„ acontbea, 122 

„ anyte, 122 

„ durga, ib ., 123 

„ francioB, 122 

„ garuda, ib. 

„ jama, ib. 

„ kesava, ib. 

„ labentina, ib. 

„ nara, ib. 

,, patala, ib. 

„ pbemins, ib. 

„ sahadeva, ib. 

„ telohinia, ib. 

„ vasanta, ib. 

# Euthypbleps, 315 

* „ recti venis, 317 

Euwormia, 365, 366 
Everes, 434 

„ kala, 433, 434 

„ nysens, 434 

,, parrhasius, ib. 

„ putli, ib. 

* „ umbriel, 433, ib., 440 

Fapilo, 416 

Felderia andersonii, 122 
„ cocytina, ib. 

„ iapis, ib. 

„ lepidea, ib. 

„ macnairi, ib. 

„ Batropaces, ib., 123 

Festuca gigantea, 249 
Fibraureaf 377, 380 

„ cbloroleuca, 380 

„ tinctoria, ib. 

# Flos, 412, 423 
„ abseua, 423 
n apidanus, 412, 423 

* „ artegral, 423, 440. 
Floscalaria ambigua, 346 

„ campanulata, ib. 

, t ornata, 345 

* n tennilobata, 346, 368 
FloscnlariadsB, 345 

Forma crepidis, 238 
» Hieracii, ib. 


Fragaria vescn, 244 
Farcularia forficnla, 353. 

„ longiseta, ib. 

Galium aparino, 239 
Gasteracantha, 336 

# „ unguifera, ib. 

*Ge hlota, 131 

„ hypsinn, ib. 

,, pinwilli. ib. 

Geoemyda, 32S, 329 

„ trioarinata, 328 
Geometra, 416 
Geranium, 232 

„ nepalcnse, 236 
Gerydinoe, 128, 414, 416, 436, 437 
Gerydns, 415, 440 

# „ ancon, 438, 439, 440 

„ biggaii, 440 

„ boisduvalii, jb. 

# ,, croton, 439, ib. 

*Glyptogona excolsa, 337 

„ sextuberculata, ib. 

Gynandropais, 392 

„ atfinis, 392 

,, pontapbylla, ib. 

Hamadryas, 126 
Hebomoia, 121 
•Hemicoccina, 1 
Hemipuccinia, 237, 242, 243 
Herona, 122 
Uesporia, 415 

„ satwa, 132 
Hesperiad®, 126, 131, 133. 
Hestias, 131 
Hcterochaeta, 307, 321 

„ tenuipefl, 308 

,, tricolor, 309 

# HetorocbiJutultt, 308, 321 

# ,, fissispinis, 309 

„ tricolor, ib. 

Hioracium, 238 
# Homalattuw mus, 335 
Horaga onyx, 428 
Hymettus, 183 
Hypoliinnas, 126 

„ anomala, 121 
,, bolina, 120 

,, jacintha, ib. 

HypolycaBna erylus, 427 

,, libna, 413, 436 
Hvpsorpa, 377, 383, 384 
„ triflora, 384 

Icio, 335 

# Idioocrus atkinsoni, 252 

# clypealis, ib. 

# ,, niveosparsus, ib. 

„ notatus, ib. 

llerda brahma, 417 
Illicium, 369, 374 • 

Illoricata, 352 
Indoxylides, 410 
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lois, 411 
Iraota, 410 
Jsmene, 132, 133 
Ixias, 119, 120 
Jamides, 433 

Jasminnm grand iflorum, 232 
Junonia, 118, 126 
Kadsura, 369, 375 
,, cauliflora, 375 

„ japonica, 376 

* ,, lanceolata, ib. 

,, Roxbnrghiana, ib. 

,, soandens, 375, ib. 

Kallima, 126 
Kerana, 131 
Kcrmes, 1, 2 
Knrtus, 280 
Lacirmlaria, 349 
Lampidae, 409 t 
Lampides, 417, 421. 433 
„ aelianns, 433 
,, bochus, ib. 

,, elpis, 421 
,, marakata, 417 
,, subdita, 433 
Larinia chlorei, 341 
„ pubiventri, ib. 

* ,, quadrinotata, 340 

Lecanina, l 

Lehera, 413 

„ oryx, 41 0 
Lemoniada}, 413 
Lemoninre, 126 
Leontoglossum scabrum, 362 
Lepidoptera, 416 
Leptopnccinia, 332, 233, 240 
Lethe, 124, 133 

,, liyrania, 124 

„ margaritae, ib. 

* ,, naga, 123, 134 

„ verma, 124 

Lexias cyanipardus, 122, 123 
„ dirtea, ib ., ib. 

„ recta, 121 

,, teuta, ib. 

„ teutoides, ib. 

Libythea, 126 

Limacia, 377, 382, 383, 384, 387 
„ Amber stiatin, 382 

„ cuspidata, 884 

„ distincta, 383 

„ inornata, ib. 

„ Kunstleri, ib. 

„ microphylla, 384 

„ oblonga, 382 

„ triandra, ib. 

,, velntina, 383 

„ „ var. glj\brescens, ib! 

„ Walliehiana, 382 

Limenitis, 126 
Limnias annulntus, 347 


Limnias ceratophylli, 347 
Liphyra, 414, 415 

„ brassolis, 129, 416 

Liphyrinoe, 409, 416, 440 
Logania, 128, 414, 415, 436, 440 
„ andersonii, 413, 436 

„ malayica, 436 

„ marmorata, 415, ib. 

„ sriwa, 416 

„ enbatrigosa, 436, 437 

Lophius, 302 < 

# „ indicus, ib. 

„ setigerus, ib. 

Loricata, 353 

Loxura,' 410, 411, 413, 425, 432 
„ atymnns, 130, 425 
Lumbricidse, 110 
Lumbricus, ib ., Ill 

„ novro-hollandiae, 111 
Lycsena, 413, 415, 432 
Lycaensesthes, 414 

„ bengalonsis, 436 

,, lycsenina, ib. 

Lyesonidco, 121, 126, 127, 130, 409, 411 
414, 415, 416, 416, 432 
Lycaeninae, 127, 128, 411, 413, 414, 432 
Lysimachia, 250 
Magnolia, 369, 370, 371, 372 

# „ Maingayi, 369 
Magnoliaceao, 359, 368, 370, 371, 373 
Magnoliad, 371 

•Magnolia}, 368 
Mahathala, 423 

„ ameria, 422 

# Malais, 414, 415, 436 
„ sriwa, 436 
Manglietia, 369, 371 

„ Candollei, 373 
„ glanca, 370 

* „ Scortechini, ib. 

„ Sobassa, ib. 

Mantis undata, 307 
„ (Danuria) superciliaris, 306 
Marshallia, 410 

# Massaga, 411, 417, 429 
„ clorinda, ib. 

* „ hartertii, 128, 134 

„ pediada, 430, 431, 432, 440 

„ potina, 431, 440 

Mogalotrocha alboflavicans, 348, 358 
Megisba, 413 

„ malaya, 435 

Melanitis, 118, 120 

„ determinata, 118 
„ ismene, % b. 

„ leda, ib. 

Melanochelys, 331 

» fcrijnga, 328 

Melicerta, 346, 350 
„ ringens, 346 
Melicertadae, 346 
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Monispermace®, 359, 377 
Menispermum crispum, 378 

„ fenestratum, 381 

„ orbioulatum, 387 

„ peltatum, ib. 

„ triandrum, 382 

„ tuberculatum, 378 

„ verrucosum, ib. 

„ villosum, 386 

Meta mixta, 842 
Mctopidia, 3^6 

* f> angulata, ib., 358 

„ lepadella, 355, 35G 

,, solidus, 356 

* „ torquata, ib., 358 

„ triptera, 356 

# Miagrammopes extensa, 342 
Miohelia, 369, 371 

„ aurantiaca, 371 

„ Champaca, ib. 

„ Doldoopa, ib. 

„ montana, ib. 

„ pubinervia, ib. 

„ Rheedii, ib. 

„ rufinervis, ib. 
Micropuccinia, 232, 236 
Miletus hamada, 414 

# Minous inermis, 299 
Moniligaster, 111 
Monos ty la bulla, 355 
„ oornuta, ib. 

„ quadridentata, ib. 

Morphidro, 124, 126 
Mota inassyla, 412 
Murmnidro, 304 
Mycalesis, 118 

„ mineus, ib. 

,, visala, ib. 

„ (Sadarga) oharaka, 123 

n „ oculata, ib. 

Myitta, 409 
Mynes, 126 

„ oalydonia, 127 
Myriactis nepalensis, 251 
Myrina, 304 
Nacaduba, 409 

,, almora, 433 
„ ardates, 432 
„ atrata, ib. 

„ dana, 433 
„ macropkthalmu, 432 

„ pavana, ib. 

„ viola, 433 
Naravelia, 360 

„ Finlaysoniana, 361 

„ laurifolia, 361 

Nelumbie®, 389 
Nelumbium, ib., 390 

„ asiaticum, 391 

,, mysticus, ib. 

* „ speoioaum, ik* 


Nelumbo, 

,, Indica, ib. 

Nemeobiadro, 432 
Neoclieritra, 410, 417 

„ hypolouoa, 417 
,, mart iua, i6. 

Neomyrina, 413 

„ hiemalis, 160 

Neopithecops, 127, 128, 413, 411 
„ harpago, 128 

,, zalmora, 435, 437 

Noorina, 124 
» lowii, i6. 

,, margaritro, ib. 

Neotropid®, 126 
Nopliila, 341 

,, maculata, 342 

Noptidao, 126 
Neptis, ib. 

Niooria, 331, 332 

,, annulata, ib., ib. 

„ edeniana, 332 

,, spengleri, 831 

„ thermalis, 332 

„ triparinata, 330, 331, 332 

„ „ var. Eivalonsis, 333 

,, trijuga, 328, 329, 331, 332, 333 

* „ „ Var. edeniana, 332 

,, „ „ thermalis, ib. 

„ (Clemmys) trijuga, 327 
„ (Melanochelys) 331 

» » trijuga, 328 

Nilasera centaurus, 417 
Niphauda, 414 

„ cymbia, 435 

,, teasel lata, 414, 435 
Noteus qnadricornis, 358 
Notommuta ansata, 352 
,, tripuR, ib. 

Notommatadiu, ib. 

Novicia? Indica?, 255 
Nymphsoa, 389 

„ Edgewortliii, 389 

„ Hookoriana, ib. 

„ Nelumbo, 391 

,, punctata, 389 

,, stellata, ib., 390 

„ „ var. parvi flora, 389 

,, ,, i, versicolor, ib. 

,, versicolor, ib. 

Nymphaoaceao, 359, 388 
Nymphalid®, 126, 127 
Nymphalis, 126 
CEchistes, 347, 348, 350 
„ serpentinus, 348 

* „ stephanioii, 347, 358 

Ophichthyina, 304 
Origanum vqlgare, 242 
Ornithoptera, 416, 417 • 

brookoana, 416 


Orthezia, 2 
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Pachyarchcs, 416 
Pachygonew, 378 
Padomma, 119 
Pagnrid®, 280 
Pauchala, 412 

ganesa, xb. 

Pangoranopsis elephonor, 130 
Papilio, 124, 415 
„ helenaa, 124 

,, (Enptceopsis) telearohns, 130 

„ (Pangeranopsis elephenor, ib. 

Papilionid®, ib. 

Paradannria, 314 

„ oriontalis, 315 
Paragerydus, 415, 437, 440 

„ horsficldii, 437, 438 
,, nivalis, 430, 437 

* ,, taras, 437, 440 
Paramaocia, 356 , 

*Parascombrops, 206 

* „ pellucidus, ib. 

Para t a chromus, 133 

*Paratoxodcra, 317, 318, 310, 321 

* „ cornicollis, 325 
Parthonos, 126 

Pedicularis, 255, 203, 264, 270, 274, 273 
„ acauli8, 275 

„ alaschanica, 261 

„ ,, var. tibotica, 

261 

,, ,, var. typica, ib. 

„ Alberti, 264, 265 

„ albiflora, 273 

„ amoena, var. 261 

,, aspleniifolia, 273, 276 
,, „ var. albiflora, 

273 

„ ,, ,, pnbesccns, 

270 

,, bella, ib. 

,, bicornuta, 269, ib. 

binaria, 260 

„ brevifolia, 257, 258, 250 
„ cabnlica, 275 

„ carnosa, 273 

„ oheilanthifolia, 261 

,, chumbica, 259 

„ Clarkei, 267, 277 

„ coll at a, 266, 267 

„ Collet tii, 278 

,, comptonirofolia, 265 

,, confertiflora, 258, 259 

,, corymbosa, 277 

,, crenata, 278 

,, curvipeg, 275 

,, Daltoni, 270 

„ denudata, 258, 262 

,, doliohorrhiga* 275 

,, etophantoides, 269 

,, Elephas, 271 

„ Elwesii, 268 


Pedicularis excelsa, 267 

„ - fissa, 275 

„ flagellaris, 273 

,, flammea, 276 

„ „ var. major, 276. 

,, flexuosa, 259, 260, 263 

,, fragilis, 263 

„ furfuracea, 273, 274 

,, „ var. integrifolia, 

274 

,, Gammieana, 260 

,, Garckeana, 267, 268 

,, gibbera, 262, 263 

,, globifera, 261 

gracilis, 257 
gruina, 272 
Hoydei, 258 
liimalayca, 271 
hirsuta, 276 
Hoffmeisteri, 269, 272 
Ilookeriana, 27 1 
instar, 257, 258 
„ var. paradoxa, 257, 
258, 262 

„ „ typica, ib.jib^ib. 

integrifolia, 261 
Kingii, 264 
labellata, 272 
lachnoglossa, 267 
longiflora, 271, 272 
lutescens, 265 
lyrata, ib, 
macrantha, 267 

„ var. lutescens, ib. 

,, >» typica, ib. 

megalantlia, 269 

„ var. pauciflora, 
269 

„ „ typica, ib. t 

272 

microcalyx, 273 
mollis, 263 
nepalensis, 268 
ochroleuca, 267 
odontophora, 275 
Oederi, 265, 275, 276, 277 
„ var. heteroglossa, 

273, 276, 277 
„ „ typica, 276, 277 

Olgae, 264 
Oliveriana, 257 
ophiocephala, 262 
orthantha, var. 264 
Pantungii, 273, 274 
pectinata, 255, 256 

„ var. palaus, 255, 

256 

„ „ pyramidata, 

256 

n » typica, 255 

Perrottetii, 277 r 
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Fedicularis polygaloides, 258, 262 
„ porrecta, 267, 260 

„ Prainiana, 277 

„ Przewalskii, 270 

„ punctata, 27 1 

„ pycnantha, 264, 265 

„ „ yar. Semenowi, 

264 

n j> m typica, ib. 

„ pygmaea, 263 

,, # pyramidata, 256 
„ Regeliana, 274 

„ Rex, 266 

„ rhinanthoides, 271, 272 

„ „ var. labellata, 

272 

>> m >> typica, 

„ robusta, 268 

„ Roy lei, 261, 262, 267 

„ rudis, 277 

„ schizorrhyncha, *260 

„ Scullyana, 268, 269 

„ Semenowi, 264 

„ semitorta, 257 

„ siphonantha, 271, 272 

„ ,, Hookeriana, 271 

„ „ var. brevituba, ib. 

„ „ „(Elephas),t&. 

„ „ „(pnnctata),i&. 

„ „ typica, ib. 

„ „ vera, ib . 

„ superba, 266 

„ tenuicanlis, 259 

„ tenuirostris, 256 

„ trichoglosBa, 267 

„ tubiflora, 272 

„ tubiformis, ib. 

,, versicolor, 276 

„ verticillata, 261, 262 

„ Wallichii, 273 

„ zeylanica, 278 

Pediculati, 302 
Pellona, 280 
Penaridm, ib. 

Pencetia prasina, 335 

„ viridana, ib. 

Pentoloba, 401, 404, 405 
,, lanceolata, 404 
» macrophylla, 401 
Percidro, 296 
Pereira medioa, 381 
Pericampylus, 377, 385 

,i aduncus, 385 

i, assamicus, ib. < 

„ inoanus, ib. 

„ membranacus, ib. 

Perichceta, 110, 111 
» affinis, 112 
,, annulata, ib. 

„ aspergillum, ib. 

>i birmanica, ib. 

49 


Porichaota capensis, 112 
)> darnloinsis, ib. 

)i elongata, ib. 

» exigua, 111 

» feae, 112 

,, hasselti, ib. 

» bonlleti, 110, 111, 117 
„ indica, 112 

„ japonica, ib. 

„ musica, ib. 

„ peregrina, ib. 

„ quadra genaria, ib. 

„ queenslandica, ib. 

„ robusta, ib. 

„ schmardre, ib. 

,» sieboldi, ib. 

„ stnarti, 110 

,, snmatrana, 112 

Perionyx, 110, 111 * 

„ excavates, ib , ib. 

„ m’intosni, ib. t ib. 

„ Baltans, ib. t ib. 

Pliilodina citrina, 349 

„ erythrophthalma, 352 

„ birsuta, 349, 368 

Philodinadro,, 349 
•Phlcgra, 334 

# „ icioidos, ib. 

„ semiglubratro, 335 
Phragmidium, 237 
Pieridas, 119, 126 
Pimpinella diversifolia, 244 
Pithecops, 128, 413, 414, 435 

# „ fulgens, 127, 134 

„ hylax, 127, 435 

„ ph<»nix, 128 

Plagusia bilincata, 290 
Plantarum, 359 
Plastingia, 132 

„ callineura, ib. 

„ latoia, ib. 

# „ margherita, 131, 134 

Plesioneura alysos, 131 

„ curvifascia, ib. 

„ leucocera, ib. 

„ sumitra, ib. 
Pleuronectes arsius, 282 
Pleuronectid, 284 
Pleuronectidae, 279 
Plexippus paykulli, 335 
Ploima, 352 
Podocoryne, 300 
Polanisia icosandra, 392 
Pollinia nuda, 243 
Polynemus, 280 
Pelyommatus bastions, 433 
l?omatomus, £96 
Popa, 307 
„ spurca, ib , 

„ uudata, ib. 

Poritia, 413, 417, 428, 430, 432 
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*Poritia hewitsonii, var. tavoyana, 429 
„ pediada, 417 

„ phalena, 129 

„ phraatioa, 429 
„ potina, 429, 432 
Poritiin®, 128 
Poritin®, 513, 428 
Potamis (Apatura) iris, 126 

„ „ namouna, 126 

* „ » ulupi, 125 

Precis iphita, 126 
Prionotus, 304 

* „ alepis, 303 

„ birosfcratus, ib. 

Prosthesia, 400, 301, 405, 406 
„ Javanica, 403 

Prothoe, 123, 126 
„ angolica, 127 

„ Caledonia, ib, 

„ regalis, ib. 

„ „ var., 126 

Psettodes ernmei, 280 
Psendaxis, 187 
Pseudergolis, 126 

„ avesta, ib. 

*Psendopulvinaria, 1, 2 

* „ sikkimensis, 2 

Pseudorhombus, 280 

„ Brains, 282 

„ javanicus, ib. 

„ malayanus, ib. 

„ russellii, ib. 

„ triocellatns, 283 

*Pterodina, 356 

* „ intermedia, ib., 358 

„ mncronata, 356 

„ patina, ib. 

Pterodinad®, ib. 

Puccinia, 232, 233, 234, 236, 237, 238, 
239, 240, 242, 244, 246, 249, 
251 

„ Acetos®, 240, 241, 251. 

„ Adoxse, 235 

„ Andropogi, 246, 251 

* „ Anthistiriro, ib. r ib. 

* „ Arnndinell®, 245, 251 

,, Caricis, 214, 250 

* „ „ filicin®, 250, 251 

* „ Chrysopogi, 247, 251 

„ Circeeaa, 235, 236, 251 

>, coronata, 248, 251 

„ flosculosorom, 238, 251 

,; Fragari®, 244, 251 

„ Galii, 232, 239, 240, 251 

„ Geranii, 237 

, y „ silvatici, 236, 237, 251 

,, Graminis, 249, 2J50, 251 

„ helvctica, 241, z42, 251 

„ limosao, 250 

„ Month®, 242, 243, 251 

„ Oreoslini, 242 


Puccinia Phragmifcis, 246 
„ Pimpinell®, 244, 251 

„ Pollini®, 243 

* „ Ros®, 232, 233, 251 

* „ Rosooero, 237, 251 

,, Rubise, 232 

„ Saxifragro, 235 

„ „ cilihtro, 234, 251 

„ silvatica, 250 

„ suaveoleus, 233, 242 

„ Taraxaoi, 238 ® 

„ Urtic®, 234, 251 

,, Valanti®, 239 

„ Vine®, 242 

„ Yiolro, 244 

Pnlvinaria, 1, 2 
Qnercus incana, 1 
Radena, 134 
llanunculacero, 359 
Rapala amisena, 424 
„ schistacca, 428 
„ sphinx, ib. 

„ suffusa, ib. 

Rattulid®, 353 
Rattulus tigris, ib. 

Ravenelia, 240 
Remelana yajna, 134 
Rhamnus dohuricus, 248 
Rhoptomeris Burmanni, 387 
Rhinopalpa, 126 
Rhizota, 345 

#khomboidichthys aznreus, 283, 295 
„ leopardinus, 283 

Rosa macrophylla, 233 
Roseooa alpina, 237 
Rotifer, 350, 351 

„ niacroceros, 350 

# „ mento. ib. f 358 
,, vulgaris, 350 

Roydsia, 396, 397 

,, floribnnda, 397 

„ parviflora, 396 

# „ Scortechini, 397 

Rnbia cordifolia, 241 
Rum ex nepalensis, 240 
Sadarga charaka, 123 

„ ooulata, ib. 

Salpina, 354, 358 

„ brevispina, 354 

,, eustala, ib. 

„ macraoantha, ib. 

Salpinad®, ib. 

Salpinx, 119 

Samaris cristatus, 291, 295 
Sarcocarpon scandens, 375 
Satadra, 422 

,, Bgaba, ib. 

n aida, ib. 

„ atrax, ib. 

„ rama, ib. 

Satarupa bhagava, 133 
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Satarupa narada, 133 
Satyridce, 118, 120, 123, 124, 126 
Sazifraga ligulata, var. oiliata, 234 
Soaridium longicaudum, 353 
Schizandreae, 369, 375 
Soioena, 280 

* „ ophiceps, 300 
Scisenid©, ib. 

*Scianeotes, 284, 285, 292 

* „ lophoptera, 284, 295 

* „ maorophtbalmus, 292, 295 

Scombrops, 296 

Scorp©nid©, 297 
Scyllium, 280 
Sebastes, 297 

* „ muciparus, 298 

„ serrulatus, 297, ib. 

Selenops malabarensi, 335 

* ,, montigena, ib. 

Semanga, 413 

Sephisa diohroa, 125 • 

Simiskina fulgens, 431, 432 
Sinthusa amba, 427 
„ nasaka, ib, 

Siphonantha, 278 
Siphonanthae, ib. 

Sithon, 413 

Soloa hartzfeldii, 285 

* „ oculus, ib., 295 
,, ovafca, 285 

Spalgis, 414 

,, epins, 436 ’ 

Sphasus, 335 
Sphiuges, 133 
Stanneoclavi, 336 
Stephania, 377, 385 
„ discolor, 386 
„ hernandifolia, ib. 

„ hypoglauca, ib. 

„ intertexta, ib. 

,, latifolia, ib. 

# Stephanops dichthaspis, 353, 358 
„ lamellares, 353 
„ muticns, ib. 

Strobilanthes Dalhousianus, 243 
Snasa, 411 
» lisides, 426 
Suastus, 131, 132 
Sumitra, 131 
Surendra, 411 

M amisena, 424, 425 

* „ ftorimel, 409, 424, 440 

), Quercetorum, 424, 425 

>> vivarna, 424 

Bymphrodra dirtea, 123 
» nais, 121 
Synaptura cornnta, 287 
» qnagga, 286 

» zebra, 286 
Tagiades, 131, 133 
Tajuria jangala, 427 


Talaama, 369, 372 

* „ Andamanica, 372 

,, Cambodianum, 374, 875 

* ,, evenium, 874 

* „ Forbesii, 373 

* „ Kunstleri, ib. 

„ lanigera, 372 

„ mntabilis, 373 

„ pamila, 374 

„ Kabaniana, 372 

„ villosa, ib. 

Talicada, 434 
Tanaecia, adima, 122, 127 
„ anosia, 122 

„ apiades, ib ., 127 

„ cibaritis, 122 

„ jahnu, ib. 

„ nicevillei, t5. 

„ pulasara, ib ^ 

„ puseda, ib. 

Taraka, 411, 414, 415, 416 
„ hamada, 414, 436 
„ mahanetra, 414 

„ mihi, ib. 

Taraxacum, 238, 251 

„ officinale, 238, 243 
Tarucus plinlus, 433 
1'eracolus, 119, 120 
Terias, ib ib. 

Tostudinata, 332 
Tcstudinid©, 328 
Testudo, 332 
Tetracera, 361, 362 
„ Assa, 362 

„ Euryandra, ib. 

* „ grandis, 363 
„ lncida, ib. 

„ macrophylla, ib. 

„ sarmentosa, 362 

Thamala marciana, 417, 428 
„ miniata, 428 
Thecla, 410, 411, 412, 416, 423 
Theclinoo, 130, 409, 412, 413, 417 
Thelyphonus, 4, 5 

* „ andersoni, 7, 11, 19 

„ Augustus, 6 

„ assamensis, 6, 8, 19 
„ beddomei, 9, 10 

* „ binghami, 7, 8, 15 

„ formosus, 6, 7, 8, 14, 1C 

„ indicus, 4, 7, 9, 10, 19 

* „ insularis, 7, 8, 13, 19 

* „ johorensis, 7, 11, 19 

„ nigreecens, 4 

„ psittacinus, 8 

* „ rangunensis, 4, 8, 18 

* * saxatilis, 4, 7, 8, 17, 19 


•scabrinus^S 


sepiaris, 4, JO 
sylvaticus, 4, 8, 18 
wood-masoni, 7, 8, 12 19 



Theoclytes nndata, 307 
Theridion inoertum, 843 
Theridion subvittatum, 342 
„ rittatum, 343 

Ticherra acte, 130 
TinomiBciam, 877, 379 
„ petiolare, 379 
Tincmpora, 377, 378 
„ crispa, 378 

„ uliginosa, ib, 

Tinosporete, 377 

Toxodera, 308, 317, 318, 319, 321, 325 
„ denticulate, 323 

„ spinigera, 319 

„ tenuipeB, 308 

„ (Heterocheeta) tenuipeB, 308 
•Toxoderopsis, 317 

* „ spinigera, 319 

* „ tajirus, 320 

Trachinidae, 301 
Triobera acte, 427 
Trygon, 280 
TyphBBns, 110, 111, 115 

„ gammi, 114, 115, 116 

* „ masoni, 110, 112, 116, 117 

„ orientalie, 114; 115 

Uranoflcopns, 301 

„ cognates, ib. 

Urapteryx, 130 
Uredineee, 232, 250 
Urtioa parviflora, 284, 250 
Iletilagineee, 240, 246, 250 
Utricnlaria, 346 
Uvaria heteroolita, 376 
Vanessa, 126 




Vanessidse, 126 
Vareoa lanoeolata, 404 
Vates ashmolianus, 312 
Vatidee, 306 
Viola, 399 
„ pilosa, 400 
„ serpens, 244, 899 
„ Wightiana, 400 
Violaoeae, 899 
Violarese, 359 
Violese, 399 • 

Vcrtfcella, 349 
Winterise, 369 

Wormia, 361, 364, 366, 367, 368 
„ apetala, 366 

„ excelsa, 364 

* „ Kunstleri, 366 

* „ meliosmsefolia, 365 

oblonga, 364 
„ pnlchella, 365 

* „ .Scortechinii, ib. 

„ snbsessilis, 364 

„ suffruticosa, ib. 

*Yasoda, 410, 411 

„ tripunctata, 425 
Zarona, 430 
Zeltus, 411 
„ setolns, 427 
„ etolns, ib. 

Zephyrns, 411, 412, 417 
„ pavo, 130, 417 

'Zizera, 413, 434 
„ pygmcea, 434 
„ sangra, ib. • 
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